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INTRODUCTION 


INTRODUCTION 


Through joint activities of Governor Townsend, the United States 
Public Health Service, the Indiana State Labor Department and the 
Indiana State Board of Health, a Bureau of Industrial Hygiene was 
created February 15, 1938. Skeletal personnel was secured and, under 
the guidance of the Division of Industrial Hygiene of the United States 
Public Health Service, this personnel was taken through its neonatal 
existence in Industrial Hygiene. 


Since industrial hygiene activities were new for Indiana, very’ little 
basic information was available as to number of plants, number of 
workers, types of industries, potential hazards in industry, or occupations 
in which these hazards were prone to occur. Welfare data as to safety, 
medical facilities and morbidity records were also scarce. 


It was believed that to formulate a substantial and well founded 
program for this Bureau to follow in coping with industrial hygiene 
problems, the above data should be known so that logical conclusions may 
be reached as to the probable magnitude of our problem. With this in 
view, a state wide industrial hygiene survey was made. 


That there is a problem associated with occupational disease control 
may be exemplified by a statement of Dr. Sayers,! Chief of Division of 
Industrial Hygiene, United States Public Health Service, in which he 
reveals that the industrial worker has a higher incidence of tuberculosis, 
pneumonia and degenerative diseases in addition to the potential occupa- 
tional diseases associated with his occupation. Further, it is being shown 
that the average life expectancy of an industrial worker is seven years 
less than that of the non-industrial worker.’ 


Most occupational diseases are preventable through proper engineer-. 
ing controls and on that belief, the Bureau of Industrial Hygiene under- 
took the study of the problem of occupational diseases in Indiana; their 
potential occurrences and their control. 


This report summarizes the study of the problems dealing with: 


Statistical analysis of workers by sex, occupation and industry. 
. Statistical analysis of plants as to number, size and types. 
Welfare facilities for workers. 

d. Potential hazardous material exposures. 

e. Occupations where these potential hazards may tend to occur. 
f. Control of the exposures. 


eS oP 


This study was a preliminary one and at no time was the exposure 
evaluated by quantitative laboratory determinations. Only logical poten- 
tialities were noted. 


These results will serve as a basis for the constructive development 
of the following industrial hygiene services in Indiana: 


I. General: 
Plant surveys to determine potential health hazards. 
Detailed plant studies to determine extent of hazards. 
Investigate complaints. 
Answer inquiries regarding occupational hygiene. 
Cooperate with other departments and agencies. 
Educational. 

() 
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Long Term Program— 
Secure reporting of occupational diseases by legislative en- 


actment. 
Stimulate plants to keep records of all absenteeism. 
Train local district personnel to handle their own local in- 


dustrial hygiene problems. 
II. Medical: 
Consultation in diagnosis and treatment of occupational diseases. 


Advice as to proper control measures. 
Physical and X-ray examinations in special studies as requested. 


III. Engineering: 


Dust determinations. 
Advice as to removal of dusts, fumes and gases from plants by 


means of proper ventilation. 
Illumination. 
Sanitation. 
IV. Chemical: 
Analysis of materials used in plants. 


Collection and analysis of air samples from workrooms. 
Determination of atmospheric concentration of gases, fumes, 


and vapors. 


SUMMARY 
1. Recommendations 


 attoitebomeeneen 


SUMMARY 


. 2,545 establishments employing 247,817 people were studied. The 
establishments drawn for a sample survey, were in the classifications 
of: Extraction of Minerals, Mechanical and Manufacturing, and 
Domestic and Personal Service of which only laundries and dry 
cleaning plants were included. 


. The 1939 United States census lists 404,059 people engaged in the 
industries of the type studied. The survey accounted for 61.3% of 
the 1930 census figure. 


. Indiana is the ninth largest industrial State in the Union. 

. Through the cooperation of the various agencies, a complete indus- 
trial file was established in the Bureau. The census of our file 
(1938-1939) shows 328,482 people engaged in the type industries 
studies. The survey sample accounted for 75.5% of this figure. 
Based on the 1930 census or our present file, the sample appeared 
adequate and data presented may be assumed to be representative 
of the conditions found. 


. 78.5% of plants studied employed less than 100 workers while 96.8% 
of plants employed less than 500 workers. The bulk of Indiana’s 
industry is in small plants. 


. 23% of the industrial population studied was employed in plants 
listed as 1-100 size and 62.9% were employed in plants listed as 
1-500 size. Better than half of Indiana’s industrial population is 
included in the 96.8% of plants employing less than 500 people. 
Conclusions reached by Newquist* in a study by the American College 
of Surgeons indicate that plants employing less than 500 people 
cannot economically render health services needed. 


. Study of health services available revealed that: 
24.9% of workers had services of a full time safety director. 
21.0% of workers had services of a part time director. 
46.3% of workers had services of a shop committee. 
4.1% of workers had facilities of a company owned hospital. 
9.0% of workers had facilities of a contract hospital. 
55.0% of workers had facilities of a first aid room. 
88.0% of workers had the use of a first aid kit. 
49.8% of workers had services of trained first aid workers. 
10.0% of workers had services of full time plant physician. 
18.5% of workers had services of part time plant physician. 
35.5% of workers had services of full time plant nurse. 
50.3% of workers were members of Sick Benefit Associations. 
56.7% of workers had sickness records kept for them. 
98.3% of workers had accident records kept for them. 
. In general persons employed in plants larger than 100 had more 


welfare facilities than those employed in plants less than 100. (See 
Table 8.) 


. Welfare facilities although inadequate compared favorably with other 


states. (See Table 9.) 
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A majority of the sanitation fixtures were found to be of a type 
which is not approved by the Indiana State Board of Health. Ap- 
proved fixtures found were: Fountains 20.2%, Lavatories 62.5%, 
Flush toilets 15.8%, Pit privies 38.6% and Urinals 47.3%. 


Ratio of workers per facility was near recommended ratio. (See 
Table 10.) 


15.3% of workers had use of an individual drinking cup. 
15.9% of workers had use of a common cup. 

44.8% of workers had use of a common towel. 

62.7% of workers had use of individual towel. 

47.5% of workers were provided with individual lockers. 


In descending order of number of workers exposed; exposures to 
metals (386,549 workers), dermatitis producers (27,599 workers), 
organic dusts (22,948 workers), high humidity (15,673 workers), 
extreme temperature changes (12,921 workers), silica dusts (11,842 
workers), silicate dusts (11,312 workers), gases (11,312 workers), 
petroleum products (10,067 workers), non-siliceous dusts (9,647 
workers) and lead (6,884 workers) were noted as the most common 
for Indiana industries. (For complete list and relative frequencies, 
see Table 13.) 


The most probable potential exposures were noted for each industrial 
group as well as the occupations in which they tend to occur, so 
that control measures may be instituted at potential foci. 


In general control measures provided were limited in number. 


Indiana is a large industrial state; the bulk of its industry is housed 
in small plants; the workers are potentially exposed to numerous 
hazardous materials and it becomes obvious that the small plant is 
not able financially to engage services of engineers, chemists and 
physicians to cope with their problems. Thus some unbiased govern- 
mental agency such as the State Board of Health should be charged 
with the responsibility of giving this service to industry. 


10. 
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RECOMMENDATIONS 


That detailed field and laboratory studies be undertaken in solving 
the problems of dermatitis producers, silica and lead dusts. 


That the State Board of Health, through its Bureau of Industrial 
Hygiene, offer laboratory, medical and engineering services to in- 
dustry. 


That all records and findings of the Bureau of Industrial Hygiene 
should be immune from court testimony in civil action, so that 
industry, labor, medicine, and other interested agencies may feel 
free to use the services of this Bureau. The Bureau at all times 
should be a neutral fact-finding agency. 


. That reporting of occupational diseases by physicians and all ab- 


senteeism due to illness by industry be inaugurated. In this way the 
Bureau, through analysis of records may spot endemic foci of occu- 
pational diseases before they reached major proportions. 


That medical welfare activities be increased with special emphasis 
on industrial nursing. Small plants should have some competent 
individual present at all times, and a nurse, trained in industrial 
hygiene, would help solve that problem. 


That this Bureau cooperate closely with the State Labor Department 
by offering medical and engineering consultations, as well as indus- 
trial laboratory facilities. 


That this Bureau establish itself as a service Bureau to industry 
and interested agencies. 


That a general educational program be undertaken by the Bureau 
offering speakers, literature, and motion pictures to interested groups. 
Further that the full time district personnel become thoroughly ac- 
quainted with the problems and that eventually these districts may 
participate in the solution of these problems locally. 


That a complete industrial library be maintained by the Bureau for 
use by all agencies. 


That an industrial sanitation program be inaugurated by the State 
Board of Health. 


That due credit be given the United States Public Health Service, 
Division of Industrial Hygiene, for instituting this service in Indiana 
and for the splendid cooperation offered by the Service since then. 
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SCOPE AND PLAN OF SURVEY 


1. Details Survey 
2. Types Industries Surveyed 
3. Distribution by Counties 


19 


Scope and Plan of Survey 


It was thought desirable to limit the survey to types of industries in 
which occupational diseases were prone to occur. Therefore agriculture, 
forestry and fishing, transportation and communication, trade, postal 
service, building, independent hand trades, domestic and personal services 
(except laundries and dry cleaning) and professional services were not 
included. 


All plants of the types of industries or service groups to be surveyed 
employing four or more people were included. A complete card file was 
made of these plants and arranged according to a coded industrial clas- 
sification furnished by the Division of Industrial Hygiene of the United 
States Public Health Service. 


While it is agreed that a complete survey of all industries would be 
valuable, it was further agreed that a sample survey would suffice. A 
66 2/3% sample was selected by drawing two cards and leaving one, 
thereby achieving an unbiased sample. These cards were rearranged 
geographically by counties and Field Engineers assigned to the plants. 
Prior to engaging in the field activities, the field personnel was given a 
course of instructions and orientation by Sanitary Engineer J. J. Bloom- 
field, of the United States Public Health Service. The survey time was 
limited to six months of field work. 


Approximately ten davs prior to the Engineers’ visit to a plant, an 
informative letter, signed by Dr. Harvey, Secretary of the State Board 
of Health, was sent to the plant from the central office, informing the 
plant management of the purpose of the study and enlisting his co- 
operation. The study was a voluntary function of industry. 


Forms used in the field were two in number designated as three and 
four. (See Appendix B.) Form three was designed to record health serv- 
ice data for the plant as a whole. Form four was designed to record 
occupations, nature of the job, raw materials and by-products handled 
and what control measures were used. These forms were sent to the cen- 
tral office where they were checked, classified, edited (noting potential 
exposures associated with each occupation) and tabulated on special forms. 
(See Forms five, six, seven, eight and nine in Appendix B.) 
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DETAILS OF THE STUDY 


Type of Industries Surveyed 


Table 1 summarizes the number of establishments surveyed in each 
industrial classification, the sex distribution in each classification and the 
total number of employees under observation. The study included 2,545 
plants with a population of 247,817. The largest number of plants sur- 
veyed was in the manufacturing and mechanical group, 2,309 plants em- 
ploying 238,183 persons. In the extraction of minerals 74 plants employ- 
ing 4,704 persons were included. Of this group 47 were coal mines 
accounting for 4,125 employees. The sand, gravel and limestone quarries 
contributed scantly to this classification because the survey was “off 
season” for their peak activity. In the domestic and personal services 
group 162 establishments, accounting for 4,930 persons were surveyed. 
See pictorial map for geopraphical distribution of products. 

In the manufacturing and mechanical group, the largest number of 
plants surveyed in any one sub-group was in the Food and Allied Indus- 
tries, in which 535 plants employing 35,464 workers were covered. This 
was due to the fact that 107 fruit and vegetable canning establishments 
were covered during the peak of their seasonal run. The Iron and Steel 
Industry had the greatest number of workers of any sub-group, 80,728 
employees working in 480 plants having been surveyed. 

An attempt was made to survey all types of industries, except those 
purposely omitted, in order to obtain a true cross-section of the environ- 
mental conditions surrounding workers in the State, as well as to deter- 
mine potential occupational disease hazards. 
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Table 2 summarizes data of Table 1 and compares this survey sum- 
mary with the 1980 United States census figures for the types of indus- 
tries studies. In addition, for completion, the data are compared against 
our completed industrial file census. Thus we surveyed 61.3% of the 
1980 United States census population and 75.5% of our industrial file 
population. This discrepancy may be explained by the general decrease 
of employment during this decade. 

The figures given for food and allied industries do not check with 
those of the 1930 census. The census was taken in April, while the 
canning industry is seasonal, with peaks in August and September. Like- 
wise the figures for metal industries, except iron and steel, do not com- 
pare favorably. This may be due to differences in classification. Except 
for the exceptions noted the number of workers employed in each type of 
industry is lower than it was in 1930. A study of Table 2 reveals that the 
sample was adequate and that just conclusions may be reached by the 
analysis of the raw data gathered. 


"TABLE 2— PERCENT AND NUMBER OF WORKERS SURVEYED, BASED ON THE OFFICE INDUSTRIAL 
FILE AND 1930 U. S. CENSUS 


Total office Percent Percent 
INDUSTRIAL CLASSIFICATION 1930 census | industrial Survey | surveyed of! surveyed of 
diana file census census 1930 census | office file 
Att INDUSTRIES OF TYPE SURVEYED...........0.eceeeeeee 404,059 328,432 247,817 61.3 75.5 
Extraction mineraletecrsse: pees vcdahs os takes na sce sy ote se 24,034 8,207 4,704 19.6 57.3 
Coal mineseeeeerena. ac haciods «sakes sce esacoepinncostene 17,210 7,030 4,125 24.0 58.7 
WXtTACtIOMOL AOL AMINOLAIA sir e's «selolevae-s:s 5350 sc ew eves Giewls 6,824 1,171 579 8.5 49.4 
Mechanical and manufacturing..............0.eeeeeeeeeee 370,277t 314,553 238,183 64.3 75.7 
Chemical and allied o05 § <.c:.i0s 5:0 ce sabe tienen ee cone 17,704 16,295 15,741 88.9 96.6 
Cigar Bnd tODSG0Or. «cc iceics o's 00s oSion SeaC ens sen csiiee 2,997 1,446 1,035 34.5 71.6 
Clay Gelsss ANC IBtONO: <.55 ;....(s sinless ss bees Cpivie ea Saleie eles 22,449 16,251 15,343 68.3 94.4 
CO LOUBING ise eter sk sinomuoreiieiebbicumbeaire ls scum coe 18,891 18,114 17,456 92.4 96.4 
HOGG ANG ANOS... ccsciccs Soe Ss eens cals QaeE oe eee 25,901* 47,430* 35,464* 100 0 74.8 
Tron) SUG iSteGlere..<<cthe Semon sks oa am rane blak pieces ieee 161,305: 127,805 80,728 50.0 63.2 
Metalexcept iron and BUCOl. .5...<.00000 cae ae Se eben «6% , 146 10,016 9,474 100.0 94.6 
LeRUCRAAe Wickit sncGas cavtiescuigsien sens h MER EE MS meee = 5,261 2,212 2,056 39.1 92.9 
iu Der, BUG {UTMIGUTE > s...0 a eee taka) os ka ake PaRe ee 30,662 21,462 18,757 61.2 87.4 
Paper And PLUNNO sis ccd ike pac cOeana samen caw teens 16,822 13,534 12,075 71.8 89.2 
TROXGIOB pepe osc aie oe oa aise « Meee Rake belo oetegns 8,694 9,068 8,232 94.7 90.8 
Miscellaneous mechanical and manufacturing........... 52,4452 30,920 21,822 41.6 70.6 


Domestic and personal service 
Dry cleaning and laundrying................0..2e-0e00% 9,748 5,672 4,930 


Ss 
ry 

oa 
a 
o 


1Includes 45,372 in auto industry and 70,370 in other Iron and Steel Industries. 

‘Includes 4,701 in Rubber Industry and 16,457 in Electric Machine Industry. 

*Census taken in April. Canning Industry seasonal during August and September. 
$440,515 minus 61,339 for Building Industry and minus 8,899 for independent hand trades. 


SIZE OF PLANTS 


Data on the size distribution of plants and distribution of workers 
according to size of plants is shown in Tables 3 and 4, and figures 3 and 4. 
Approximately 63% of workers in all types of industry studied worked 
in plants employing less than 500 persons. 23% of the workers worked 
in plants employing less than 100. However, 78.5% of all plants studied 
were of the 5-100 employee classification, and 96.8% of the plants were of 
the 500 and less classification. The reason for selecting 500 workers as 
the dividing line in this study is based on the statement of Newquist, in 
his study for the American College of Surgeons, that establishments em- 
ploying less than 500 workers could not carry on an economical medical 
service, as could larger plants.* In order to render a service to these 
smaller plants which predominate in number and employ 63% of the 
workers, some neutral governmental agency may be valuable in this 
function. 
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TABLE 3—PERCENTAGE DISTRIBUTION OF PLANTS ACCORDING TO SIZE 


Percentage Distribution of Plants According to Size 
InpDustTRY OR SERVICE GROUP Number of 


Plants 101- | 251- | 501- | 1001- | over 
5-20 | 21-50 | 51-100) 250 | 500 | 1000 | 2500 | 2500 | 5-100 


Torat—A.u PLANTS SURVEYED.................- 2,545 40.5 | 23.8 | 14.2 | 13.0] 5.8) 2.4] 0.6| 0.2] 78.5 
Bivtraotion of mimerals... 5... 1. i ec cue cece 74 51.3 | 20.3 | 6.8) 16.2} 4.1 1.3}; 0.0} 0.0} 78.4 
Manufacturing and mechanical 
SU OMIT NE BUGEOR Sg cs csieia acd dc to's vc evslccneanseesicis *49.7 | 23.2) 11.6] 9.5] 3.5 1.6] 0.7 | 0.2 | 84.5 
RRM METI oe doa xc nicicmiawcisd ain scfdanecea cess *44.6 | 22.7 | 12.9 | 12.0 4.2 2.1 i | 0.4 | 80.2 
Indiana industrial hygiene survey............. 2,309 39.7 | 22.8 | 14.7 | 13.6 | 5.7) 2.6 |. 0.6] 0.8 | 77.2 
Coy OS G2 BA I aa 107 46.7 | 26.2 | 12.2 We mo vy dae Pg 1.9 0.9 | 85.1 
ieee ON TOWGGCO. oc oi cee nse etn ccsenscs 10 50.0 | 30.0} 0.0] 10.0} 0.0] 10.0} 0.0] 0.0} 80.0 
ieee Mae OIG BtONG. cbc cc's cece sieves ewe 169 33.1 | 29.0 | 18.9 | 10.1 5.9 | 2.4 0.6 | 0.0 | 81.0 
NEEM Ee eo des chee wwaina Haw seas 100 16.0 | 11.0 | 21.0 | 30.0 | 18.0] 8.0 1.0} 0.0 | 48.0 
NAR RN a SK, Saosin tlanlighacdiston ove 535 44.3 | 23.2 | 18.8 | 13.3] 4.1 Lui, 0.2} 0.0 | 81.3 
WeGee GIMP STORN. . 56902 tle ol... Me. s . veR eS 480 31.4 | 19.4 | 17.5 | 17.3 8.8 | 3.5 1.5] 0.6 | 68.3 
Metals other than iron and steel............ 143 45.4 | 22.4] 11.2 | 14.7| 4.9] 1.4] 0.0] 0.0 79.0 
SN enlace ediaewareanlaeinns 21 42.8 | 19.1 | 14.3] 9.5] 9.5] 4.8] 0.0] 0:0 | 76.2 
Eemaber:and furniture. .2cs ices 25d. 6. 6 32815 287 33.4 | 30.6 | 18.5 | 12.9] 3.5 5 ey | 0.0] 0.0 | 82.5 
Paper, printing and allied................... 272 54.0 | 24.3} 9.6) 10.3] 1.5} 0.3] 0.0} 0.0] 87.9 
4), ULES RE Dea RIE Siete a ae 51 62.7 |. 5.9 |. 7.8}. 9.8 | 8.9 | 3.9). 2.0) 2:6 | 76.4 
Miscellaneous manufacturing................ 134 39.6 | 19.4 | 9.7] 12.0} 10.4] 6.7] 1.5) 0.7 | 68.7 
Personal service 
Laundries and dry cleaning................... 162 46.9 | 38.9 | 10.5 3.1 0.6; 0.0} 0.0; 0.0] 96.3 


1United States Census figures for manufacturing and mechanical industries, 1929. 
*6 to 20 in United States Census figures. 


TABLE 4—PERCENTAGE DISTRIBUTION OF WORKERS ACCORDING TO SIZE OF PLANTS 


Percentage Distribution of Workers by Plant Size 
InpDusTRY OR SERVICE GROUP Number of 


Workers 101- | 251- | 501- | 1001- {Over 
5-20 | 21-50 | 51-100} 250 | 500 | 1000 | 2500 | 2500 | 5-100 


Torat—Aut PLANTS SURVEYED...............-.- 247,817 4.8 | 7.8 | 10.4 | 21.0 | 18.9 | 15.9} 8.8 | 12.4 | 23.0 
rimadtion® Of TiNeralp..-. 2. ieee... cep send 4,704 9.1 8.6 G2 146.6 | 17.3 |\aAl7 0.0} 0.0 | 24.4 
Manufacturing and Mechanical— 
LURE aS CE eee cee a *6.9 9.5 | 10.4 | 18.6 | 15.6 | 13.7 | 18.4 | 11.9 | 26.8 
PRETO RETIRES "| RIAU EOMNNER Seo 32. So 2 ayetinn id dint hale bo aide << Vo hen *4.6 7.2 8.9 | 17.3 | 13.7 | 18.4 | 15.1 | 19.8 | 20.7 
Indiana Industrial Hygiene survey............ 238,183 4.4) 7.1 | 10.3 | 20.6 | 19.3 | 16.3 | 9.1 | 12.9 | 21.8 
Mermient Ane) GUNG s. ..< ce cc ece decease 15,741 3.4 5.7 6.1 3.8 | 10.4 | 21.9 | 20.8 | 27.9 | 15.2 
OY ONCE CONROCO i ecg cals ccs ccsinn puis cesses 1,035 YA fae A 0.0 | 17.2 0.0 | 67.0 | 0.0 0.0 | 15.8 
Ortee PINE ANG BUONO. cigs ia. sc ese nd eccscie ce 15,343 4.1} 10.4 | 14.9 | 18.2 | 22.4 | 17.6 | 12.4 0.0 | 29.4 
Ce "A 2 ae aaa ee 17,456 1.3 1.9 | 8.2 | 25.8 | 27.4 | 26.3] 9.1 0.0 | 11.4 
veneer SIMEE MONG foro «Soe inlay cco oiBule ad oe 35,464 7.4 | 11.5 | 15.5 | 29.5 | 21.7 | 10.6 3.8 |} 0.0 | 34.4 
LES Eee) ee eee) pre ee 80,728 2.2 3.8 7.6 | 16.8 | 18.3 | 14.7 | 12.4 | 24.2 | 13.6 
Metals other than iron and steel............ 9,474 8.0 | 10.8 | 11.9 | 31.6 | 28.2 | 14.5} 0.0) 0.0 | 30.7 
GURRRIR ae Oe ate ne et ie cei coe eos oss vances 2,056 4.4} 6.6 | 11.3 | 11.4 | 42.6 | 24.7} 0.0] 0.0] 21.3 
Lumber and furniture......................- 18,757 6.2 | 15.7 | 20.2 | 30.6 | 16.4 | 10.9} 0.0} 0.0 | 42.1 
Paper, printing and allied................... 12,075 14.4 | 16.8 | 15.0 | 38.4 | 11.1 4.3 0.0} 0.0 | 46.2 
CONE Be 6 St Ar i ce, eRe 8,232 4.2 1 gk 3.5 | 9.9} 12.3 | 17.7 | 13.6 | 37.7 8.8 
Miscellaneous manufacturing................ 21,822 2.2 3.6 3.9. | 25.9 | 234 |. 27.3: 1-1-7} F7.0 | ie 
Personal Service— ; 
Laundries and dry cleaning................... 4,930 19.7.-).40,1-|.22.7 }.12.1 5.4 0.0} 0.0 0.0 | 82.5 


1United States Census figures for manufacturing and mechanical industries, 1929. 
*6 to 20 in United States census figures. 


A graphic comparison is given in Figure 3 of the data presented in 
the Indiana survey to the country as a whole. In the main, the same 
situations prevail in Indiana as for the United States in general. Figure 4 
gives the cumulative percent distribution of workers according to size 
of plants with a comparison of the United States census, the Indiana 
census, and survey. 
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FIGURE 3 
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anufacturing & Mechanical Industries 
According to the size of plant 
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FIGURE 4 


Cumulative Percentage Distribution 
of Plants in Manufacturing & Mechanical Industries 
According to Size of Plant 
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Table 3A shows the distribution of surveyed plants and workers by 
counties. Plants were visited in 87 counties. Five counties were not 
included in the sample surveyed due to the fact that these counties are 
small and agricultural. 


TABLE 3A—DISTRIBUTION OF SURVEYED PLANTS AND WORKERS BY COUNTIES 


Number Total 


County Plants Population Male Female 
Adams 451 
Aulen si comeiks «ask bs ck eee hewinee 3,135 
Bartholomew 
Benton 27 
Blackford 422 
MESON ares a sarces ii satya GaP a Ets eo Tin BD vw, bik ean SRE SS wh ee UGS 214 
Carroll 5 
BATE Eid os cis Medes sae SE aes Sow o See Ree ce eee bole maw edhises 839 
CAME cs Sintec ones tin neee Shiny cs a se Sees om CED ORES wee coniekh sce 326 
MERE aM ais linia Wie w TEBE VOM a RUE Gis LN Se GIRS > LEVIES LEE oe Woes paar 95 
Clinton 515. 
Crawford 2 
Daviess 199: 
Dearborn 296. 
ecatur 142 
Dekalb 527 
Delaware 1,602 
Dubois 306. 
Elkhart 2,071 
Fayette 203. 
AOU ee tai he cs Masse bia cnc a Mal hina side nie res abieie as sweeeabecs 1,103 
Fountain 50: 
Franklin 12 
QU) A ey SR SS). RRR TSP ieee cere gerne ewe 20: 
Gibson 74 
SpA to ese nia mining cis ian Shain ae ot Seni Oe oie wie mee bes ne 2,335. 
Greene 
Hamilton 272 
Hancock 403 
Harrison 15. 
URE es ois 56 oko 6.8 I Oe hin os 5 ein ie SM wa Seed Shem oss asekibiswe spews 745. 
Howard 6,327 1,544 
PAUIGEEVON Sh cies b o's RR aces «wax > Rees Pn + alate s AS MNES c's oo asletes 22 1,765 1,246 519 
TEOUR NSE eerste las Ae ae Re a 6 hss 0s SRE ict Mae eae s ele ghooves 29 2,214 1,089 1,125. 
22 2,908 1,850 1,058. 
9 160 
5 220 95 125. 
15 2,037 1,083 954 
23 2,164 1,789 375 
20 783 628 155 
1 28 28 0 
153 36,813 33,007 3,806. 
63 7,008 5,170 1,838 
24 1,912 1,388 524 
101 8,533 5,834 2,699 
388 37,173 26,259 10,914 
12 571 454 7 
5 126 119 Z 
24 1,948 1,194 754 
42 2,089 1,934 155 
23 98 627 354 
12 570 455 115 
2 38 29 9 
17 1,243 773 470 
1 52 2 
8 326 255 71 
3 73 64 9 
6 143 141 
13 1,270 943 327 
2 88 
10 682 510 172 
6 385 201 184 
3 102 18 84 
7 409 372 37 
18 1,979 1,453 526 
8 824 759 65 
15 872 527 345 
123 20,206 14,789 5,417 
3 1,422 726 696 
21 1,716 1,035 681 
9 295 160 135 
2 161 44 117 
4 73 61 12 
8 552 542 10 
25 2,018 1,652 366 
10 1,042 431 611 
2 167 164 3 
WANUSRbIREH <5. Ceammeivstenc se co eeemimi ck es csc Rane niok Ceci tonni 138 11,154 8,521 2,633 
WOTTON G55 <a cle ca sip t:tjes's beeen ee s/s cate eme ie aie ain ce Slane 13 680 571 109 
LOSS AR Oa AIMED 1 SA = SUE 5 ot CS SOR es Sat Pangan ee 95 6,330 5,124 1,206 
VIG Son Soren meen Bntise Soc ceaRna acs csicymennnricn Ant ar AeR Ee Ly 29 1,870 1,476 394 
WATSON ois c:os's: 1 oe Ghoatuw aeeieaele Sac Re eee ees ca eae tee. RS 8 186 97 
WANING CONC AL acto ces oe Reine. ese Ctae CaM Mise a cae 8 479 245 234 
AVEO rsa e ee CeRe Got er OMNI R A tc tN Oe NER ee CIENT nA wanes 60 5,140 3,782 1,358 
VMI Us wicie sletie's.61eis a.c'visce dae Sax wefelies hols CRORE Gee eee cm Ceemaee ce ae 10 261 201 
RVUDBNCEN Scie oe ea alee MRE LIES oh hein Oc OK MEE RAN HRs GAMA A ore aks 3 624 511 118 
WINE osicc a eae Beis 5 0s Cass rice io RR ore ches Ma ees a 9 1,158 545 613 


MORI Me aera vaieaise catenin tellociawialece cienm ate aicann ec wee eb aks oan 2,545 247,817 186,531 61,286 


INDUSTRIAL WELFARE 
PROVISIONS 


An example of good practices by a small foundry. Note the good ‘‘housekeeping,” enclosed sand- 
blasting room, local exhaust on grinding wheels, and display case of various devices used in the plant. 


Courtesy Decatur Castings Company, Decatur, Indiana. 
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Industrial Welfare Provisions 


In view of the far-reaching and favorable influence which industrial 
health programs have been known to exert in industry, it was deemed 
desirable to obtain some information of the extent that various welfare 
services were available to workers of the groups studied. The data were 
collected under these major headings: Safety Organizations, Medical 
Provisions, Morbidity Statistics and General Sanitation. 


Safety Organizations 


The services of a full time safety director were available to 24.9% 
of the workers, while 21.0% had services of a safety director who donated 
at least part of his time to such work. 46.3% of workers had services of 
shop committees that are engaged in promoting safety and 81.2% of the 
workers in the survey group received some safety service from insurance 
companies. 51.8% of the workers received some type of safety service 
other than insurance companies. (See Table 5 for further analysis of 
the problem.) 


TABLE 5—INDUSTRIAL WELFARE PROVISIONS 
SAFETY ORGANIZATION 


| 


Percentage of Workers to Whom Service is Available 
Number | Number Safety Director | 
Inpustry or Service Group oO ORD Spe Shop | | Other 
Plants | Workers; Full | Part Com- | Insurance | Safety 
| time time | mittee | | activities 
Aut Inpustries StuDIED..................... 2,545 | 247,817 24.9 21.0 46.3 | 81.2 51.8 
TRWRMETONS TAINOPOIBs oo asce css vcscceccesvscees 74 4,704 11.6 55.0 18.8 94.0 67.7 
MUNIN CRS ood oeic Saison cs ics cee ees es 47 4,125 13.3 | 57.6 18.5 96.7 70.0 
ete kG ances ePiedecvccses 27 579 0.0 36.1 20.7 74.8 51.3 
Manufacturing and mechanical................ 2,309 | 238,183 25.7 20.7 47.7 | 80.9 52.1 
Chemiteal ane Qed icice te ses cen ccwsececs 107 15,741 69.8 11.5 72.4 96.3 81.8 
Chgtir GANCORGOOT. os occ cccecccesvsenecess 10 1,035 0.0 0.0 0.0 73.3 86.1 
lee SOG BNO BUONO ssce sib n scsbie cme cease 169 15,343 22.3 24.2 33.6 88.3 53.0 
CAT SS iS Ae eS ee 100 17,456 0.0 6.0 28.3 77.4 31.4 
Food pa EE RS ge ae ae Eo 535 35,464 3.8 18.3 25.0 | 83.7 37.6 
ery HEUNROON CS oro sc Glew aye tiene Boies «v6 480 80,728 44.2 20.8 64.6 68.0 65.7 
Metal industry except iron and steel......... 143 9,474 16.5 30.1 43.6 93.2 61.2 
EMRUNGR SO Ric cd Cos cuca dees sus ageiae Sexe 21 2,056 0.0 21.5 45.2 74.6 59.1 
Lumber and furniture................000.--: 287 18,757 0.0 18.6 32.0 91.0 31.3 
Paper Ane PEMUNE <ciec isk sees db cvcecavess 272 12,075 2.9 12.2 26.5 83.6 33.5 
NORMA NE re idee GG soos Weide Ghei cupola ees << 51 8,232 0.0 48.9 20.5 97.1 5.3 
Miscellaneous manufacturing industries...... 134 21,822 36.3 32.4 69.0 89.3 | 58.2 
Domestic and personal service................ 162 4,930 0.0 4.1 5.5 81.5 26.3 
EQUnO Medi corse arian en adele cele < nove ose 101 3,781 0.0 5.4 7.2 82.0 30.2 
Cleaning, dyeing and pressing shops......... 61 1,149 0.0 0.0 0.0 79.9 13.6 


Since it is not possible to interpret the significance of this data in: 
terms of lost-time accidents, deaths, etc., no definite conclusions may be 
drawn. However, accident rates computed by the United States Bureau 
of Labor Statistics® for a group of steel companies which have followed 
the best practices and had achieved the most pronounced success in acci- 
dent prevention showed that the accident frequency rate for this group of 
companies was 8.1 industrial accidents per million man hours worked 
against 18.1 for the industry as a whole. 
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Medical Provisions 


Table 6 indicates that 4.1% of the workers of the group surveyed had 
services of a company-owned hospital while 9.0% were employed by com- 
panies having a definite service contract with some hospital. First aid 
rooms were available to 55% of the employees and 88% had the use of a 
first-aid kit. 49.8% of workers had the services of a trained first aid 
worker. This figure is much higher for the mining industry and due 
credit should be given them for their extensive first aid programs. 


TABLE 6—INDUSTRIAL WELFARE PROVISIONS—MEDICAL 


Percent of Workers to Whom Service is Available 


Num- | Num- Hospital Trained| Physician Nurse 

INDUSTRY OR SERVICE GROUP ber of | ber of |———————_| First | First | first |—e——|-——————_ 
plants | workers}Com-| Con-| Aid | Aid Aid | Full | Part | Full | Part 

pany | tract |room} kit | worker | time | time | time | time 

ATS INDOUSTHIES 1250), cece. slate oe cet als eivule 2,545 |247,817 | 4.1 9.0 | 55.0 | 88.0 | 49.8 10.0 | 18.5 | 35.5 | 0.8 
Pixtraction MMeErAalss 62... 6..5.05.6 uisew't oe we 74 | 4,704 | 0.0] 0.0 | 48.3 | 97.9 | 90.7 0.0} 4.3] 0.0] 0.0 
Moalinanes asin sicspeut tnged t0syae shoe 47 | 4,125) 0.0] 0.0] 50.2 | 98.5] 97.2 0.0} 0.0} 0.0] 0.0 
MOUAITIOS cous sees oh cbse eet hansen 27 579 | 0.0} 0.0 | 35.1 | 98.3 | 44.0 0.0 | 35.1} 0.0] 0.0 
Manufacturing and mechanical........... 2,309 |238,183 | 4.2] 9.4] 56.1 | 87.7 | 49.8 | 10.4} 19.1 | 36.9} 0.9 
Chemical and allied..................- 107 | 15,741 | 17.8 | 51.3 | 82.3 | 48.8] 46.8 | 32.9 | 33.8 | 76.0] 0.8 
(CIGAT ANG TODACCOs4.6:..0:02 spa. clos aree be 10} 1,085} 0.0] 0.0 | 87.9 |100.0 4.0 .| 0.0] 0.0] 0.0 | 67.0 
‘Clay, glass:anG'Btone.....0s.0.se5.nnews 169 | 15,343 | 0.0 | 14.5 | 45.5 | 95.6 | 48.5 0.4 | 27.3 | 27.5 | 0.0 
ROMS h en re ears ee ess ta aioe ne sees eee 100 | 17,456 0.0 3.0 | 55.2 | 98.3 19.5 0.0 0.0 | 17.8 0.0 
MOON ANG ALINO soe skis cere s-e,0gieetomelee nic 535 | 35,464 | 0.0] 0.3 | 32.6 | 97.3] 41.2 0.0) 2.9] 11.9] 1.4 
Wror end Steels: os ess,s ecosersars cee eee bie 480 | 80,728 | 5.7 | 13.5 | 73.8 | 84.9] 65.6 | 22.2 | 28.0 | 52.7] 0.7 
Metal industry except iron and steel... . 143 | 9,474) 6.9] 2.9] 51.7 | 94.8] 66.8 0.0} 6.2] 19.3] 0.0 
Leather 21 | 2,056] 0.0] 0.0] 58.8 | 99.6] 29.9 0.0} 1.0] 24.7] 0.0 
Lumber and furniture 287 | 18,757 | 0.0 | 0.7 |-24.7 | 97.8 | 34.8 0.01: 5225) 03 aa0 
Paper and printing 272 | 12,075 |} 0.0} 1.7 | 25.0] 96.3 19.8 0.0; 0.0} 4.3] 0.0 
Textiles 51 | 8,232) 0.0} 0.0] 73.9-| 81.9 | 18.1 0.0 | 44.5 | 69.0 | 0.0 
Misc. manufacturing and mechanical... 134 | 21,822 | 9.3) 0.0] 56.3 | 80.7] 72.8 7.0 | 32.9 | 53.6} 0.0 
Domestic and personal service........... 162 | 4,980; 0.0] 0.0] 7.8 | 94.2 9.5 0.0} 0.0) 0.0] 0.0 
MGRUMGTIOR sevis cote e v:s «sO eiale oie Gai vem ioe 101 -|- 3,781 4'°0:.0 | °0.0 | 8.1 | 95.0 |. 12.4 0.0} 0.0} 0.0} 0.0 
Cleaning, dyeing and pressing shops... . 61 | 1,149] 0.0] 0.0] 6.6] 91.7 0.0 0.0; 0.0} 0.0} 0.0 


First-aid competition teams from various Indiana mines, participating in a meet at Sullivan. 
Given emergency problems are judged as to time, accuracy and methods. 
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It was further learned that 10% of the workers had the services of 
a full time physician and 18.5% were cared for by a part time physician. 
This does not indicate that the remaining workers did not have medical 
services in the event of an injury or illness, but it does indicate that 
medical services were largely of the “on call” type and not readily available. 


More than 35% of the workers had the services of a full time plant 
nurse. Part time nursing services were reported in less than 1%. The 
part time services were furnished by life insurance companies or by the 
Visiting Nurses Association. This service, in our opinion, could be 
profitably increased in Indiana. 


Disability Benefits and Records 


The value of keeping accident and sickness records is well recog- 
nized. Such records serve to indicate the extent of the problem and at 
times have been the means of initiating studies designed for the correction 
of those conditions revealed by an analysis of the records. A typical 
example of such a case is the study of the pneumonia problem in the steel 
industry, undertaken by the United States Public Health Service, as a 
result of the information disclosed by an analysis of records furnished 
by a group of steel industries.? It was with this same view in mind that 
the State Board of Health advocated the reporting of occupational dis- 
eases by physicians. 


The study indicated that accident records were kept for 98.3% of 
the workers and sickness records for 56.7% of the workers. Sick benefit 
associations were reported as existing for the benefit of 50.3% of the 
employees. There is a close parallel between the existence of sick benefit 
organizations and the keeping of sickness records. These records are 
undoubtedly kept by insurance companies. 


TABLE 7—INDUSTRIAL WELFARE PROVISIONS 
DISABILITY STATISTICS 


Percent of Workers to Whom Indi- 


Number Number cated Facility is Available 
InDusTRY OR SERVICE GROUP of of —_—_ 
plants workers /|Sick benefit} Sickness Accident 
association records records 
ER MCE So oy Caines Wea ias Seve Sf peeve eres Ss 2,545 247,817 50.3 56.7 98.3 
AE eieeees GRO TENIIEOE asad sod dan cas ama d dissin ses apogee cecs 74 4,704 10.1 8.6 99.5 
tht 121 eS Supe iia acl pride Le AOE Se Se 47 4,125 7.2 7.2 99.6 
See es Sara sit dewatered ce rte erases 0 ose 27 57 30.7 18.1 99.1 
Mechanical and manufacturing................-.....e000: 2,309 238,183 51.8 58.3 98.5 
Me EEPARPE COMMER UMNIEME 3 2s iiaicc fis dc,s-<-vcwrseis sc w'cbicwraeecens 107 15,741 78.9 82.1 96.4 
MIR era has wit Laie ns aeiiiey cio se oeneccoee 10 1,035 67.0 68.9 97.7 
er OER SEMI dre cu oalset Miedo ee occad vgs cece 169 15,343 61.1 58.7 99.5 
CU ee tee wk cen ie kee hee ee cues os cs 100 17,456 24.5 28.7 97.8 
TSS 0155 ae Ee ee ee 535 464 29.2 31.3 97.4 
Se Ee SEE a ES Do rE 480 80,728 68.6 77.5 99.3 
Metal industry except iron and steel.................... 143 9,474 39.1 43.5 99.8 
Wee Bi oe cae sk cbageceenguseeds os 21 2,056 72.0 51.6 99.8 
Lumber and furniture...... Peer ere TE as aires 9 & sikio n « 287 18,757 30.4 32.4 98.9 
SSE TAIAEL: TIT RERDETIRE 70 oor he Marks veele «be olen ove Te toe c ees 272 12,075 37.2 38.3 96.1 
GRGMEMas cdecsact Lg rade Be Canela Iie tp a, See Ge ae a a 51 8,232 21.6 59.3 98.7 
RTC ERM ce ee ToS) nid coe a Se'detide Sek ciog eds 134 21,822 67.6 76.1 99.6 
Domestic and personal service...............-2.eeeeeeee: 162 4,930 23.0 37.1 88.8 
UNIO IE ey cei de oa tse bed sb crens ce ec aelece li 101 3,781 23.3 27.5 91.6 
Cleaning, dyeing and pressing shops.................... 61 1,149 22.0 26.1 79.3 
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Table 8 and Figure 5 compare industrial health services in plants 
with 100 or more workers with plants having less than 100 workers. For 
practically all the listed industrial welfare facilities discussed, the larger 
plants had the greater percentage of workers furnished with such pro- 
visions. However, even some of these larger plants were deficient in 
medical and nursing services, and disability records. Again it should be 
emphasized that the majority of plants in Indiana are small. 


Table 9 shows the comparison of the Indiana findings with similar 
studies by other States* % 1% 11, 12, 18, 14, 15, 16, 17, 18, These studies have shown 
that about comparable circumstances exist throughout the nation. 


TABLE 8—COMPARISON OF INDUSTRIAL WELFARE PROVISIONS IN PLANTS EMPLOYING 100 OR 
LESS WORKERS WITH PLANTS HAVING MORE THAN 100 WORKERS 


Percentage of Workers with 
Indicated Service in Plants 


INDUSTRIAL WELFARE PROVISIONS Employing— 
100 or less More than 100 
Workers orkers 
Safety provisions— 
Safety director: 
A CAMO -Coe att. scar eoita, «fare Riad Se SPR s PRE Ts shee chile Mobic <b soeE Gee pve 0.4 32.3 
7.5 25.1 
Shop committees. . 12.0 56.6 
Insurance service 83.2 80.6 
23.6 60.3 


0.0 5.8 

0.2 iL eg 

8.2 69.0 

95.2 85.9 

23.2 57.7 

0.2 12.9 

0.4 23.9 

0.5 46.1 

0.1 1.1 

Benefits and records— 

MiG Denoie OrmanimatiOn ess... cscem eer tet cont cine wer cere Cbee sees cai soe wise pe aie ss 19.5 59.5 
SIGKNGBKTOOOTOB: cisen sa ce tco se eee lens woe Cee eso OUT Ed Ue a oe oie Nea MER edea cube 20.7 67.5 
WOMAN MEOOTUB es conte skis ns cares Bias sonata Se Dee eE GaN baioulebageeesacenceue 94.3 99.5 


TABLE 9—COMPARISON OF INDUSTRIAL HEALTH SERVICES IN INDIANA INDUSTRIES WITH 
SIMILAR DATA FROM OTHER STATES 


Percentage of Workers with Indicated Services 
Ind. | Ill. | Ohio) Md. | Va. | S.C.|Colo.| Idaho} Utah} Me. |N. H.| Ark. 


a | en | | | a | a | | a | ee | ne | cee 


Kinp or SERVICE 


Safety provisions— 
Safety director—Full time............ 24.9 | 21.7 | 37.8 | 37.6 | 17.8] 0.0 | 30.8] 6.3 | 38.8 | 12.7 | 12.3 | 12.4 
Safety director—Part time............ 21.0 | 30.5 | 24.2 | 20.8 | 27.6 | 4.1 | 21.1 | 35.5 | 17.4 | 41.4] 14.0] (a) 
Shop committee.........cce cece eee eee 46.3 | 5.8] 48.2 | 59.3 | 61.5 | 55.7 | 40.3 | 24.7 | 46.3./ 59.2 | 33.2 | 30.8 
Insurance BErViCC.. 25.65. ccccctasteens 81.2 | 90.5 | (a) | 97.8 | 98.7] (a) | 91.6 | 99.4 | 61.3] (a) | 92.9] (a) 
Other safety provisions...............-| 51.8 | 41.7 | (a) | 56.5 | 80.7 | 36.1 | 35.3 | 40.7 | 48.0 | (a) 0.7 | (a) 

Medical provisions— 
Hospital—Company..............+.56- 4.1] 0.4] 18.5 | 25.8) 17.2] (a) | 22.5] 10.1 | 25.5] 4.5] 1.4] (a) 
Hospital—Contract.............2e000- 9.0} 8.9] (a) (a) (a) (a) | 11.3 | 53.2.] 43.8] (a) 0.8 (a) 
First aid room....... 55.0 | 54.5 | 55.1 | 55.8 | 50.0 | 35.0 | 36.2 | 31.0 | 62.2 | 51.3 | 47.3] (a 
Wiret aid Kits. : sc cccc.secsswaswoctones 88.0 | 97.0 | 90.1 | 97.7 | 97.5 | 67.3 | 89.2 | 96.8 | 90.6 | 76.9 | 99.2] (a) 
Trained first aid workers..............| 49.8 | 88.7 | 51.8 | 65.4 | 64.7 (a) | 46.7 | 58.3 | 72.6 | 45.2 | 39.2 | (a) 
Physician—Full time.................-| 10.0 | 9.7 | 22.1 | 30.7 | 21.0] 0.0 | 28.8 | 10.0 | 30.5 | 0. 4.5} 10.1 
Physician—Part time .| 18.5 | 20.2 | 27.8 | 42.4 | 25.6 | 24.2] 9.1] 17.7] 19.0 | 26.8] 4.3] 2.1 
Nurse—Full time.... Arie -| 35.5 | 32.2 | 43.1 | 40.3 | 30.6 | 23.8 | 29.5 | 16.8 | 25.2 | 38.8 | 21.2] 8.7 
Nurse—Part time.............0.0ee008 05854215] 85 00 LO Bat P68 SO Oa a dee 

Disability benefits and records— 
Sick benefit organizations............. 50.3 | 44.2 | 4 47.8 | 35.1] (a) | 44.5 0 | 64.6 | 31.7 | 28.7 | 19.4 
Sickness records..........eeeeeseeeres 56.7 | 42.3 | 49.8 | 54.5 | 34.1 | 26.8 | 38.9 | 38.5 | 65.3 | 35.5 | 29.3 | 22.8 
ADCIGENE TOCOTOS. cccccssvuniseceses sas 98.3 | 97.5 96.9 | 98 98.2 | 89.9 98.9 | 97.7 | 99.1 | 61.8 


(a) Data not available. 
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FIGURE 5 


Comparison of Industrial Welfare Provisions 
in Large & Small Plants 


PERCENTAGE ©/ WORKERS IN PLANTS EMPLOVING 
100 OR LESS WORKERS MORE THAW 100 WORKERS 
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SANITATION 
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approved wash basins and showers. 


Washroom, showing conventional lockers 


—Courtesy Bradley Company. 
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Sanitation 


Table 10 is a summary of the drinking, washing and toilet facilities 
that Indiana industry provides for its employees. For the purpose of this 
table, the maximum number of workers that would be in the plant at 
any one time was taken. If a plant worked one shift, the maximum number 
of employees was taken; if three shifts, the largest shift was taken. Actual 
numbers of the various types of fixtures were obtained and, from the 
number of employees, it was possible to compute the ratio or number of 
persons per facility for each industrial group. For example, the average 
ratio for all industries was 34 persons per fountain. This figure repre- 
sents the ratio only for those plants providing one or more fountains, 
there being 12.7% of workers having no fountains at all. The same is 
true for all of the other ratios in Table 10. The smaller the ratio, the 
better that industry is equipped with the particular facility. 

In obtaining the ratio of males and females per toilet facility, the 
total values obtained by adding the number of flush toilets, pit privies 
and other types of toilets according to sex were divided into the number 
of males and females employed by those plants providing one or more 
toilets of any kind. The grand averages were found to be 15 males per 
toilet facility and 13 females per facility, 1.2% and 1.7% of the workers, 
respectively, had no toilet facilities. 

Ehlers and Steel’® gave recommended ratios, which are compared 
graphically with the ratios obtained in the survey in Figure 6. The aver- 
age figures found in the survey compare quite favorably with the recom- 
mended figures except in the case of showers. It was found that many 
plants had no showers at all, or possibly one in the boiler room, whereas 
no showers were provided for the main body of employees. It will also 
be noted that ratios found in the extraction of minerals industry are 
entirely out of line with the other results. This is due to the fact that 
the work is underground and it is difficult to provide drinking and toilet 
facilities for mine workers. However, this industry is well provided with 
showers, the ratio being one for every 14 employees on the average. 


Merely because the average ratios for an industry are equal to or 
better than the recommended ratios does not mean that this industry is 
well equipped with sanitation facilities. It is also necessary to consider 
the percentage of employees having no facilities at all. For example, in 
the extraction of minerals industry, 68.6% of all of the employees have 
no fountains provided and about half of the employees have no lavatory 
facilities. This is a very important point, because one is liable to assume 
that Indiana industries provide sufficient facilities, especially if it is judged 
on the basis of ratios alone. It should be remembered that these ratios 
were computed only on the basis of the number of workers in plant pro- 
viding one or more of the facilities; workers in plants providing no facili- 
ties were omitted. 

One other point should be mentioned in connection with the number 
and location of sanitation facilities. The layout and size of the plant, as 
well as the type of industry, must be considered when providing facilities. 
Foundries and machine shops certainly require more washing facilities 
than do glove or clothing factories. Each plant, therefore, presents its 
own problem and recommended ratios are merely approximate numbers 
prescribed for industry as a whole. 

Faulty plumbing has been overlooked generally in industrial sanita- 
tion because communicable diseases have not been considered as important 
as industrial poisonings or accidents. However, it has been stated by one 
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authority”® on this subject that “there have been more cases of illness 
among industrial employees . .. _ resulting from defective plumbing 
than from any other one industrial source in recent years.” The reason 
for this is that a contaminated water supply affects all of the employees 
in a plant while the number of employees exposed to great danger from 
harmful materials is usually only a small part of the total personnel. 


Qescenmeres = Pattee 
FACILITY 


FOUNTAINS 


LAVATORIES 


SHOWERS 


TOILETS 


MALE 


TOILETS 


FEMALE 


URINALS 


MAL& 


EACH SYMBOL REPRESENTS $iX PERSONS 


W EHLERS & STEEL ~“Municipal and Rural Sanitation” *McGvew-Hill*37. 
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Cross-connection with unsafe water supplies is probably the leader 
in the production of disease due to faulty plumbing. Dual water supplies 
immediately create this possibility. It can be seen from Table 12 that 
78.9% of all employees surveyed are served with public water supplies, 
while 48.3% are served with private water supplies. This makes a total 
of 127.2%, indicating that quite a number of plants in Indiana have dual 
water supplies. Also plants having water-carried sewerage systems are 
potentially subject to the cross-connection hazard because of the danger 
of direct connections between water and sewer lines, leaks in sewers, back 
siphonage in improperly constructed or poorly installed plumbing fixtures 
and many other dangers. 

It was impossible for the survey to include a cross-connection study 
due to the lack of time allotted, however the number of sanitation fixtures 
were listed and also whether or not the fixtures were of approved type 
construction. This was done in regard to drinking fountains, lavatories, 
flush toilets, pit privies, other types of toilet facilities (such as chemical 
closets, non-freezing toilets, etc.) and urinals. Results are presented in 
Table 11. Approval is based on the recommendations of the Bureau of 
Sanitary Engineering of the Indiana State Board of Health. Relatively 
few flush toilets were found to be of proper design. This was due to the 
fact that very few flushometer type toilets are provided with air breaks to 
prevent back siphonage of the contents of the bowl when stoppage occurs 
which raises the liquid level to a point above the inlet. Less danger is 
encountered in the reservoir and float type of toilet because, if back 
siphonage did occur, usually only the water in the reservoir ‘would be 
drawn into the water supply and not the more dangerous water from the 
fixture bowl. The miscellaneous types of toilets listed as “other toilets” 
were also generally of improper construction or design, whereas over 
one-third of the pit privies were found to be of approved construction. 
The comparatively high percentage of approved pit privies is largely 
due to the efforts of the WPA Community Sanitation Project directed by 
the Bureau of Sanitary Engineering of the State Board of Health. 


Only one-fifth of the drinking fountains were found to be approved 
due to the prevalence of the insanitary bubble fountain and the upturned 
faucet. Only fountains having guarded angle jets which discharge above 
the rim of the bowl were considered approved. A greater percent of 
lavatories were found to be approved. Lavatories are required to be pro- 
vided with an adequate drain and with faucets or inlets at least one inch 
above the top of the bowl. Slightly less than half of the urinals were of 
approved type construction, the requirements for approval being prac- 
tically the same as for lavatories with the addition that the inlet must 
be protected against splashing. 

Table 12 presents other data regarding general sanitation for which 
little comment is required except that attention should be called to the 
prevalence of the common drinking cup and the common towel and the 
lack of the provision of hot water for washing. 
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Potential Exposures to Specified Materials 


In order to obtain full information concerning potential occupational 
exposures in each industrial group, it was necessary to list all raw mate- 
rials and by-products encountered in each plant. The Field Engineers, in 
making the survey, listed all materials used or produced to a reasonable 
extent for each occupation in every plant surveyed whether the materials 
were thought to be harmful or not. Since there are over 500 materials 
which are known to be injurious under certain circumstances and since this 
number is increasing rapidly as new methods and products are intro- 
duced, it was necessary for the purpose of tabulation to combine many 
of the similar materials into one group. Materials were therefore coded 
into 51 of these major groups and each material was classified into one 
of the groups. Appendix A presents the major groups together with ex- 
amples of the materials classified under each group. The various forms 
used in obtaining the data and in tabulating both by material, and by 
occupation and material are presented in Appendix B. 

It should be pointed out that no quantitative tests were made to de- 
termine the degree of exposure that each worker had to any particular 
material. As a result it was thought best to tabulate only those materials 
which were considered as potential hazards to the workers. 

Thus it is desired that the material exposures listed in the following 
tables and discussion be considered as potentially capable of producing an 
occupational disease. 

The degree of toxicity of each material will vary with the quantity 
present, control measures used, and individual susceptibility of workers. 

Tables 138 and 14 show the number and percent of workers respec- 
tively, in each industrial group surveyed that were exposed to the various 
groups of materials. The material group to which the largest number of 
workers were potentially exposed was metals. The classification of metals 
does not include such metals as arsenic, chromium, mercury, manganese, 
lead, antimony and selenium because these are the most toxic metals and 
were given separate classifications. The heading Metals (N.O.S.), in- 
cludes all metals other than those indicated above and consists chiefly of 
iron, steel, zinc, copper, tin, brass and aluminum. Iron and steel dusts 
are prevalent in Indiana due to the large iron and steel industry in this 
State. As these dusts are much less toxic than such metals as lead, 
chromium and mercury, it does not follow that controlling the exposures 
to Metals (N.O.S.) is Indiana’s largest industrial hygiene problem. Lead, 
which ranks eleventh in number of exposures is a far greater problem 
due to the high toxicity of this material and its wide spread use. 

Dermatitis producers, second in number of exposures, creates an- 
other major problem. Many materials are included under this classifica- 
tion which may cause anywhere from a slight but disturbing irritation of 
the skin to ulcerative lesions, such as are seen by chrome ulcers. 

High humidity and extreme temperature changes in themselves do 
not appear to be harmful to the workers. However, Bloomfield* has shown 
that workers exposed to extreme temperature changes have a far greater 
pneumonia rate than other industrial workers. Even common colds may 
cause enough lost time among workers who are subject to a hot and cold 
environment or a moist environment to justify a serious effort to con- 
trol these conditions to a point where they are no longer a problem. 

Other important materials responsible for larger number of exposures 
are silica dust, lead, carbon monoxide, organic solvents, paints, and sul- 
phur dioxide. While number of exposures is very important, it is still not 
a true picture. More pathology may occur among the 6,884 workers ex- 
posed to lead than in the 36,549 workers exposed to other metals, so that 
relative importance of the various materials should also be considered. 
As each industrial group is discussed a table will be shown of the material 
exposures as found in each industry in that group. 
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Control Measures 


There are any number of satisfactory methods of controlling the 
hazards due to material exposures depending upon the type of material 
and the method in which it is used. In selecting a means of controlling any 
exposure, it is necessary to know the nature of the material, its safe 
threshold, and type of pathology it may produce in toxic concentrations. 


The general methods of control will be presented with the under- 
standing that, while one method may be entirely satisfactory for one 
material, this same method may be valueless as the control of another 
material. The principal control methods are: 


1. Substitution of a non-toxic material for a toxic one. 
2. Isolation of the hazardous occupation from the other occupations. 


8. Prevent the dispersion of dusts, fumes, gases, etc., by: 


a. Applying local exhaust at the point of origin. 
b. Enclosing the operation or process. 
ec. Using wet methods at the point of origin. 


d. Installing either positive or negative general ventilation, or 
both. 


4. Require the wearing of personal protective devices, such as: 


. Respirators. 
. Air line respirators or pressure helmets. 
Gas masks. 


Protective clothing, such as gloves, aprons, boots, head and 
body coverings. 


e. Protective creams, salves or ointments. 


ae oy 


5. Other protective or preventive devices such as chairs, salt tablets 
and adequate lighting. 


The above methods are not all inclusive but present a general picture 
of the methods used in practice. One method may be sufficient or it may 
require several to control the exposure adequately. The controls are listed 
in order of importance, it being much more important to eliminate the 
hazard by substituting a harmless product than by trying to control the 
hazard once it is present by prevention of dispersion or applying protec- 
tive devices. Respirators and gas masks should be the last resort and 
should not be considered unless more desirable methods can not be used. 


Not all of the above controls were listed as such in the survey; how- 
ever, the more important controls provided by industry in each work room 
and for each occupation were tabulated. No information was secured on the 
adequacy of any control. Some of the controls provided were crude 
makeshifts while others were well designed and properly installed. Even 
if a worker was provided with the correct control, he may not have been 
properly safeguarded because of improper application or poor maintenance 
of that control. The tables showing the controls provided by Indiana in- 
dustries, therefore, indicate only that industry has provided that par- 
ticular type of control and no attempt was made at this time to measure 
its adequacy. 


5A 


Table 15 presents a summary of controls provided in all industrial 
groups surveyed. It is admitted that this table does not mean as much 
as the individual tables for each industry; however, this table was pre- 


pared for comparison with other states which only provided a single table 


of controls. As would be expected, extremely toxic materials have a higher 
percentage of controls than relatively less toxic materials. Materials such 
as silica dust (44.5% of exposed workers had controls), lead (31.8%), 
organic solvents (30.6%), alkalis (82.3%), paints (53.0%), mineral 
acids (51.7%), cyanides (70.6%), halogenated hydrocarbons (41.6%), 
chromium (73.5%), benzene (47.4%), accelerators (80.8%), mercury 
(65.6%), cadmium (76.5%), selenium (100%) and amines (100%) 
headed the list. It will also be noted that many of the workers provided 
with controls had more than one control for that particular exposure. The 


prevalence of negative general ventilation and local exhaust is distinctly 


noticeable. 

In obtaining data on respirators the field engineers noted whether or 
not each respirator was the proper type for the particular material ex- 
posure. The United States Bureau of Mines maintains a testing laboratory 


for respirators and has typed the various materials which each respirator 


will handle satisfactorily in certain concentrations. The types listed are: 


1. Type A—Pneumoconiosis producing or nuisance dusts (protection 
against quartz, asbestos, iron ores, cement, limestone, gypsum,,. 
coal, coke, charcoal, wood, cellulose, flour and aluminum). 


2. Lead Dust (protection against mechanically generated lead dust). 


3. Type A and Lead Dust (protection against a combination of Type 
A and Lead Dust). 


4. Type B—Fumes (protection against fumes of metals such as lead, 
mercury, Manganese, magnesium, aluminum, antimony, arsenic, 
etc.). 


5. Type C—Mists (protection against the mist of chromic acid, spray 
painting mists with lead paints, and spray painting mists with 
vitreous enamels). 


Each respirator approved under one of the above types has a Bureau 
of Mines approval number and these numbers were noted by the engineers 
and checked against the approval sheet. In this way it was possible to 
classify respirators into approved and non-approved types for each mate- 
rial. It will be noted that many respirators were provided for certain 
materials and were not intended for those materials, such as a lead dust 


respirator being used for lead fumes. Also quite a few respirators were 


provided for harmful vapors and gases for which no approved respirator 
to date has been developed. More information, however, can be obtained 


from the tables under each industrial group than from the master table. 


Material Exposure by Occupation 


It was also desirable to determine just where each worker that was 
exposed to injurious materials could be located in order that future studies 


could be made to determine the degree of exposure, the effectiveness of 


the controls, if any, and the desirable corrections to be made to make his 
occupation less hazardous. Also in the event that a study involving medi- 
cal, engineering and laboratory services would be desired, it would be 
relatively simple to find out just where the hazardous occupations in each 
industry would be. This information has been obtained in about a dozen: 
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different industries merely to present the more important materials and 
the occupations where these materials were encountered. Similar informa- 
tion is available for the remaining industries, but is not presented in this 
report in order to save space. 

The material exposure by occupation tables will be found in the 
particular discussion relating to the industrial group being considered. 
The occupational analysis for the Paint and Varnish Industry is presented 
along with the other data pertaining to the Chemical and Allied industrial 
groups and so on. Occupations were very general in nature and many 
similar occupations were combined in order to prevent the table from 
becoming too long. The number of workers in each occupation which 
were found to have exposures to each material was listed. A few of the 
material exposures for some occupations may appear to be out of line, 
but in those cases the workers probably had two or three jobs and as a 
result had more exposures than the majority in that occupation. 

Occupational tables were not made up on these industries for which 
other states had already completed similar tables. The State of New 
Hampshire notably has covered certain industries very well and it was 
felt that new industries should be selected for the Indiana report rather 
than a duplication of this work. Each table dealing with occupational 
exposures will be discussed as it is presented. 


EXTRACTION 
OF 
MINERALS 


Placing sand into the sandbox of haulage tractor in a coal mine. The sand is applied 
on rails for stops and is continually ground and reground, thereby increasing the silica con- 
tent of haulage ways, 


Machine used to cut coal in mines prior to blasting, 
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EXTRACTION OF MINERALS 


The number of workers exposed to various materials in the extraction 
of minerals classification is shown in Table 16. For this industry three sub- 
divisions are presented: coal mines, sand and gravel pits, and limestone 
quarries. If the limestone was also fabricated as well as extracted, that 
plant was not classified under this heading, but under manufacturing and 
mechanical; sub-group lime and artificial stone. This will explain why so 
few persons are listed in the limestone quarry industry. In these industries 
approximately 10 major exposures were found of a total of 51. 

The coal mines contributed to the greater number of workers, as well 
as exposures to bituminous coal dust, which was the leading material ex- 
posure for this group. Silica dust was next in numerical importance. The 
coal mines, through “the technique of sanding the rails” in the haulage 
ways contributed heavily to this exposure. (See photograph on fly leaf.) 
The balance was in the sand and gravel pit industry. Non-siliceous dust, 
chiefly limestone in this instance, was next. Limestone is practically pure 
calcium carbonate and was therefore classified as a non-siliceous, and con- 
sequently non-silicosis producing dust. Again, it should be pointed out 
that these figures are merely based on tabulations of potential exposures 
and no quantitative evaluations were made. 

Since industrial establishments have been classified according to their 
chief product, all the operations in an industry will not be common to that 
industry alone. This factor must be taken into consideration with respect 
to the mining industry. The survey of coal mines, for example, also 
include outside activities as machine shops, offices, repair men, etc. No 
attempt was made to sub-divide these industries into departmental divi- 
sions for any of these reports, since we were mainly concerned with ex- 
posures for the industry as a whole. 


TABLE 16—EXTRACTION OF MINERALS 


NUMBER AND Percent or WorKERS IN Eacn Sus Group Exposep 
To SPECIFIED MATERIAL 


MATERIAL Sand and Limestone 
Total Coal Mines Gravel Quarries! 
No % No % No % No % 
“Toran NuMBER WoRKERS EMPLOYED.............-- PY (1 a Se 4,125 | 87.7 371 7.9 208 4.4 
WUittiretis GOAL URE. coc c.-oble a aje ole ole els ocaSde'c ele vee 3,320 | 70.6 3,269 | 79.2 27 7.3 24 11.5 
SAIN CN e <a aRS y ie cls.clonsis’ slo's dew ule owe 761 16.2 705 YP 56 BOD. Pa acess oelalte xa 0S 
THGMMMBTCI CIN oe. iS aoc acces ccboce eee 236 5.0 45 2 a 88 23.7 103 49.5 
CRO Pe ee kk cg na dos cxtahereferetetetine Renin iateitie 194 4.1 168 4.1 2 0.5 24) 11.5 
PORE C ite x te cccvseasccnereee ts 2 179 3.8 119 2.9 54] 14.6 6 2.9 
eee TEN oe ie calcein cone vaeeae 173 8.7 130 mee 12 3.2" 31 14.9 
BU I 0 2) Sete Se) | a 164 3.5 154 3.0 6 1.6 4 1.9 
et CIRO ge eo Rats View iwwiecwee ew nee 144 3.1 117 2.8 8 2.2 19 9.1 
DGriiRitis PYOGUCGTE oka lc ce cc ce ccceeeeawece. 129 2.7 124 3.0 3 0.8 2 1.0 
DARE RII silos bogie ackes ctae's ves 69 1.5 52 1:3 5 13 12 5.8 
Extreme temperature changes...................... 42 0.9 17 a Saag! Seana Vinee ee 25 | 12.0 
CAI ae ea es Linea apd a valve vie. dk waves 27 0.6 16 0.4 3 0.8 8 3.8 
DSS PD et ee SI Se ee nae 16 0.3 16 ie by || See! ea oe a (Cee ea Dee eee 
i. Pe ETM ara ool Sh Ulin: si oie sisterdly s.ere.siese’e 6 4 bs 4 PTL ees) ES ia | Teac ane 9 ae ei 
pee RI ES areata 0) goats Liss Helene dives ots ate sleahs o's 2 ; ow | 2 . USES or! i pee Secs 0 | Ss FoR SE Ra es 
Cane sis WERDER leas Ste tener cee getters cess 2 eel 2 ag ieee Vaan tone | (AGE ie OS Reaeaere 
1 TB CES Ot Se fee | te ae ae 1 | + 1 carol atid etal ae anes icity a a DR ae 
Po Oe, ES OEE: 0 | SPs eng nee 1 ‘2 1 oh FRE Ee RESO k, Sige) (Uae 
*Less than 0.1% 


10Only Quareving it engaged in finishing, then the industry is classified under Clay, glass and stone. 
(N. 0.8.) Not otherwise specified. 


Control Measures Used: Table 17 illustrates the engineering con- 
trol measures used by the industry to prevent the occurrence of occupa- 
tional diseases; positive general ventilation was used practically to the 
exclusion of all others. This is due to the fact that Indiana laws compel 
mine operators to use positive ventilation in the mines. The wet methods 
used in the control of non-siliceous dusts were chiefly in the sand and 
gravel industry. Local exhausts were used for 0.8% of exposures of non- 
siliceous dusts. 


60 


*poytoods osiM.104}0 ON (‘SO °N) 


sinigihidiataisioins elareiaiile/aisivials aneiia te era ialalatee aren -steHTy 
Sie[s ah slacn/ tls Dt tetteeseereesssseeeereseesss SOT OOTUT 
- (SON) sTeormey 5 
Seeeeee Weer game 
tg sistisiaees asine ci06 sp sees enon ele copisecicvesesisgeose pearl 
¢°29 ee seeeees KATPTOINY qa 
Zz . ZS a) ysnp o1ues. R76) 
6° Il sesueyo 9einyeredure} Elchabeng 
6 . 4 a eprxorp anydjng 
ee |) es s. eonpoid SI}T}BULIO la 
greg frettttc tec fecectseessfeseeeeeeee| pep feeeeeeeeeeleeeeeeeeee| peg  [eeeeeceteeleeeteeeeesleceeeeeeeal peggy | gpp 0 [reteset teens tees renee eee e eee eeee +++ -sasnDp OYBOT]IG 
09g ee (Ss ‘O *N) s[eq}oW 
QiGE frecrerccecfecec teers fecereeeeee[eeeeesceesleresnrereelereserececlerecerereslerecereeeslecerereeesleceseseres|  grgm | pp [recrereseeeseeeceresereereseeeeeees @prxououl woqze,) 
Z . Zz re es sqyonpo. id uIne[o 149, id 
PTE ee  ) cs ‘oO *N) SOSBr) 
ep [rect erectcfect ects efecee seer ecere tec teee[eeeeeeeeeeteeeeeeeeee! gepp  fereerreree] eg 0 fererresee] grag | gag 9 frctcccercrtsec testes eerste ee eees 8}Snp snodor]Is-u0 
BQQ [rect et tetfece terete efeceeeeeeee! gg  [eeeeeseeecfeceeereree|  Qep  fereeererecleretereres] peg | grag | fog 9 frcrrccrtc ttt tre tec tee resets r tee eea ewes 4snp Borg 
Go, frccccttetefectecescecfesereseree| og ogee fecererereed geg 0 feecreceeeefesterreeed gg | gran | ozete  frccccccccte cre tet eens eee eeees 4snp [oo snourumnyig 
s]o1}u00 peaoidde | odA4 OAIVEBON | OAIPISOG 
910UL IO IeyIO =| Surgyopo | iozer1tdset] YON |peaoiddy| yseur poyjyour | sseooid | ysneyxe 
9uo SULASY OATJOOJOI | oul] ny |—————-——————__|_ 8&4) OM pesopuy | peo y |————_—————_——| posodxo 
SIOYIOM 10ye.11dsexy UOTZE[IJUOA [VIOUS |S19YIOM jo IVINALV 
Pesods | Am | roquingy 
JO JuO010g IOULNOD AO WdAJ, CALVOIGN]T ONIAV]] SUAMHOM AASOdxy JO LNDOUTT 


——_————=Ssa=samamaeaeaeasamunnnnwuqnaeauauaunanunauueeeeeeeeaeeaeaeaeaeaeaoaoaoooaoaoaeSeSeEeEeEeEeoyeeeSGSSaoaoaeeeses=qaeoanquququuauauaoaoaoaoao 


Sooko[durgy FOL'>—SIUeld FL 
STOULNOO—AULSNGNI STVUANIW AO NOILLOVULXA—1 ATAVL 


CHEMICAL 
AND ALLIED 


TABLE 18—CHEMICAL AND ALLIED INDUSTRIES 


NuMBER AND Percent or Workers IN Eacu Sus Group Exposep To Speciriep MATERIALS 


Explosives Gas Paints and | Petroleum Blacking, | Chemical |Compressed Oils ieee 
MATERIAL Total etc. Fertilizer works varnish refineries Soap stains, etc. works gases Drugs Glues Greases not Pet. |Cosmetics | (N.O.S.) 
No. % | No % | No % | No % | No % | No.| % | No % | No % | No.| % | No % | No % | No % | No % | No % | No % | No % 
Tora, No. Workers Empioyep..| 15,741 |...... 84 | 0.5 | 267 1.7 166 2a 678 | 4.3 |7,659 | 48.6 |1,584 | 10.1 351 2.2 11,156 | 7.3 150 1.0 |2,527 | 16.1 47} 0.3] 1838] 0.8 46 | 0.3 77 | 0.6 | 816] 6.2 
Extreme temperature changes... 1,379 8.8 2 PS) Seeaees See 37 | 22.3 12 1.8 |1,170 | 15.3 28 1.8 5 1.4 76 Bt ose allameeers 19 US eee) Aes 12 BM ee arses iemolett ew oa Eee ae 18 | 2.2 
Metals (N. OS. Ree 2. 7.5 3 3.6 1 0.4 9 5.4 83 | 12.2 782 | 10.2 70} 4.4 18 5.1 92 Bae bat aleawanc 72 2.8 5 | 10.6 1 0.8 5 | 10.9 8 | 10.4 36] 4.4 
Dermatitis producers............ 911 5.8 8] 9.5 5 1.9 9 5.4 23 3.4] $814] 4.1 50 | 3.2 112 | 31.9 24 15) SA Re? Perera 199 7.9 8 | 17.0 20 | 15.0 1 2.2 12 | 15.6 126 | 15.4 
Petroleum products.............. 901 5.7 9 | 10.7 2 0.8 14 8.4 29) 4.3 596 7.8 56 | 3.5 38 | 10.8 OG AS? Sk at RR eae 2 51 2.0 1 2.1 5 8 Se eee 3 3.9 49 | 6.0 
CMa cgcis cence cccncanes 843 5.4 15 | 17.9 ch ay Ge: At Gl Paes) Ope 48 ts 122 1.6 185 | 11.7 25 Vin 44 SS) RR IB ee 72 2.8 6 | 12.8 238 | 17.3 1 2.2 2 2.6 161 | 19.7 
ee RS GS eee | at a eee 24} 9.0 47 | 28.3 13 1.9} 465 6.1 19 1.2 6 ey 123 | 10.6 42 | 28.0 53 Mae MiaG washes = os OO CLO AR RSIS ARS? (iapmenote., |S Rees 30 | 3.7 
I conc 9's wale 6.c.c.0a'ans 786 5.0 2 2.4 1 0.4 19 | 11.4 19 2.8 | 494 6.4 49 3.1 4 gE 61 5.3 5 | 3.3 64] 2.5 1 2.1 “f 5.3 1 2.2 9 | 11.7 50] 6.1 
i esareente. ee re cia hate 702 | 4.5 1 1.2 1 0.4 4 2.4 134 | 19.8 | 386 5.0 7 0.4 85 | 24.2 4 0.3 8 5.3 48 1.9 3 6.4 2 1.5 4 8.7 2] 2.6 13 1.6 
Chemicals un A ea 579 OS Apnea] DEER ace ies IBT 5 4 2.4 37 5.5 | 222 2.9 67 | 4.2 13 3.7 29] 2.5 4] 2.7 181 toa bcicdibs vials cs 3 2.3 3 6.5 3 3.9 13 1.6 
te Say ac wee 9% nce 512 3.3 BOLE BRS yee tee cope nabs 7 1.0 135 1.8 139 8.8 1 0.3 80 | 6.9 7 4.7 73 Vos RS eee 7 5.3 1 2.2 2 2.6 41 5.0 
Biigh humidity.............0005- 435 14 ERR Sa 6 2.2 12 7.2 2 0.3 86 bee | 160 | 10.1 10} 2.8 251: 3.3 2 1.3 74 Sl Se! Sea 21 | 15.8 1 pe a ere 36 | 4.4 
Carbon monoxide...............- 383 2.4 4 4.8 . 0.4 15 9.0 17 2.5] 225] 2.9 20 1.3 6 Sy 51 4.4 6 4.0 12 0.5 1 2.1 7 5.3 1 Bee loin oder ches 1 fat eae 
Lely. ee a CN Ted Gea eyiegte) (Citrate, “oS iaee termiara (mie tie 75 | 11.1] 1834] 1.7] 32] 2.0 7} 2.0] 60] 5.2 eae A PRS 6 8 ae Re I RE Ua Ue Mel Peuene> aia 
raid db widis's!<:¢ vis ocma's 351 2.2 1 Es ccc hocate tsasobie sans 78 | 11.5 231 3.0 4 URE Rae Ree: 20 Lez 1 0.7 13 Utd ae ae 3 TR FS aes) eee NMR (ronan LATER Bo! | othg 5 
So ov ccncss ses | 5 Yee Ree 1G Ee CD ee Sea Tae a er te Ses TH... hs 5 Be Ts eae eee He 2) Sa ae NN ss cc hy sac ccds ss sudocdvas 8} 1.0 
Oil (not petroleum)............-. 223 UAL RR PSR, Sea ca okey nue Seca’ 79 | 11.7 2 3 75 | 4.7 12 ee So) peer | pean 3 2.0 14 0.6 3 6.4 15 | 11.3 2 4.3 2 2.6 16 2.0 
ee | ES ree 214 2] | Sa ate) 3S Zl ee renee 9 1.3 58 ek ae eres 14 4.0 5 0.4 8 5.3 9 (OF St Sey OP P| eee PAO TOU caic.e Seailes-e aoe 44 5.4 
0. aS: 9 SARA eens 212 1.3 i 1.2 133 | 49.8 4 2.4 4 | oes ae 6 AR ateleurstess 42 3.6 1 0.7 16 INN ee ae 3 pt ERR AS) baer | Reamer (ates 2 0.2 
Alcohols, esters and ethers eee 3 aS Sn aie (ate: Sangne: Tamme ae: 36 | 5.3 2.7 7 Se Seat Bees Miso, |. MMMM L oe ae ae Syclbods sph es as ed 21 0.2 
Infections. . awa 6a 202 (US | eee) SP Baa 5 Be vccestvacccokae ds» <|.- A Oe cee kro ok: BONO Soe adie Me 82 3.2 2 4.3 24 | 18.0 4 iS Re 52 6.4 
Bituminous coal dust............ 201 1.3 5| 6.0 1| 0.4] 51 | 30.7 8 12 0.5 Ph a.1 71.6.8 Ae ee Rt eae 12 1.5 
cinals 1 Sikes acd bcc oen peas velkveten spuds wateaen s Laces [> Mic Le OM = BP Ot cecefeowench Oh Oeics. culeceves FGDs a aicafatelse.c. «| > MMMM Now a [sis sia soi iies pale Lasesa soa ieee te : 
ee 147 0.9 S| Gis ar ce ere ccc. scks ME UBUlE, 2 aloes Mit. ences 15 UB, a) a ol ae MAMBO ca eic sre teestcle ootsatns els 94 | 11.5 
131 0.8 A} Ce MER enc cettcce |. Si Oe Okt BOs voc. (Lurch eee main en |. Mee coi conte fe wnfee ao 20] 2.5 
129 |} 0.8 ) Ge Re OR SOP Oleh oie ee 10 | 0.4 1 2.1 4] 3.0 bg Diag 1) ae ee (aoe! 4/ 0.5 
124 ek. Se eee SU SO bes as cahsclicns Estes es|.. SOE OARET OR act eile co Ney ee Ee! SRO gauss Bis 7 EB istdlea cl clos vs.+ |. SEM eto. Ale aA os vec cee 271 3.3 
107 0.7 it RR rR, see Rees cif a ee ROR OL cA | aad oat ADS Re 76 2 ind aCe ee 2 1.5 4 8.7 2 2.6 3 0.4 
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73 0.5 |. UTM STRUT OS fal agitate 1 Gs A RU ae | Sera! Aa 1 se, hese 93 ees 1 ESSE Palace che igint Gickuuit een oe SPR Re 
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Chemical and Allied Industries 


Exposures: Table 18 shows the number and percentage of workers 
exposed to the specific materials in all chemical and allied industries, ac- 
cording to each sub-division. For the industry as a whole extreme tempera- 
ture changes, metals (N.O.S.), dermatitis producers, petroleum products, 
organic dusts, gases (N.O.S.), silicate dusts and organic solvents seem 
| to be the chief exposures. Extreme temperature changes head the list 
because of the concentration of petroleum refineries, chemical works, and 
gas works in the state. Metals run high because of the large paint in- 
dustry in the state, as well as the large maintenance crews in the oil 
a ae 9am Petroleum products are high in the list because of the large 
refineries. 


Control Measures: The types of control used by industry for various 
exposures are noted on Table 19. For example, of the 911 workers poten- 
tially exposed to materials capable of producing some sort of dermatitis, 
only 11.5% had control measures instituted, and in this instance it was 
protective clothing (gloves usually). Lead dust is controlled by positive 
and negative ventilation, as well as by local exhausts, enclosed methods, 
wet methods and respirators. Of the respirators provided by industry, 
14.1% of the workers exposed to lead had respirators which were not 
approved for lead, while only 5.4% had approved type respirators. This 
was seen in other industries also and at an early date lists of approved 
types of respirators for various exposures were sent to Indiana plants for 
their guidance. 
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Occupational Analysis of Paint Industry: By rearranging the expos- 
ures listed on Table 18 for the paint and varnish industry and listing these 
in descending order and by listing the occupations where these exposures 
occur, we derive Table 20. Thus it can be seen that for the paint industry 
the exposure to organic solvents is a sizeable one. Should the industry 
care to minimize this exposure it can be seen by referring to Table 20 that 
the occupations that contributed mostly to this exposure are the mixers, 
lacquer and varnish makers, cookers, paint grinders, thinners and reducers. 
Thus adequate control measures for this group of occupations would greatly 
minimize the hazard of pathology due to organic solvents. 


TABLE 20—PAINT AND VARNISH INDUSTRY! 
MATERIAL EXPOSURE BY OCCUPATION 
Survey Data: 17 Plants; 678 Employees; 349 Employees were given 842 Exposures 
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1The paint and varnish industry includes paint, varnish, lacquer, wood stain and filler manufacturing. 

2Organic solvents in this industry are generally turpentine, naphtha, gasoline, toluol, xylol, oleum spirits and kerosene. 

*The next largest material is approximately 1.2% of the total number of exposures. 

(N. O. S.) Not otherwise specified. 

The same procedure may be used for other occupational analyses. 

The paint industry was not chosen for an occupational breakdown because 
of any preponderance of disturbing materials used in the manufacturing 
of paints, but because it is an industry on which occupational data was 


lacking. 
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Cigar and Tobacco Industry 


Exposures: 11 of the 51 major groups were encountered in this rela- 
tively small industry in Indiana. Exposures were chiefly to dermatitis pro- 
ducers, organic dusts, high humidity and petroleum products. Dermatitis 
in the tobacco industry may be encountered through specific irritant prop- 
erties of tobacco dust.?1 The dermatoses may be allergic, infectious, or 
irritative and generally appear among the waterers, sorters, and pressers. 


Controls: The only control encountered in the industry was for 
organic dusts. Local exhaust methods were used for 7.9% of the 190 
exposures to organic dusts. (See Table 21 for detailed study.) 


TABLE 21—CIGAR AND TOBACCO 


NUMBER AND PERCENT OF 
Workers Exposep TO 
MATERIAL SpecirigD MATERIAL 


Number Percent 
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*Less than 0.1% 


CIGAR AND TOBACCO—CONTROLS 


The only control in this industry consists of Local Exhaust as a control for Organic Dusts; 7.9% of the 190 exposures to 
Organic Dusts were credited this control. 


CLAY, GLASS 
AND STONE 


Mined limestone ready for loading. 
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Clay, Glass and Stone Industry 


Exposures: Table 22 presents the data on exposures to materials 
contacted in this industry. Forty-one of the 51 major groups were en- 
countered, of which non-siliceous dusts, silicate dusts, extreme tempera- 
ture changes, silica dust, gases (N.O.S.) and metals (N.O.S.) predomi- 
nated. Since the limestone, cement and rock wool industries are large 
industries in the state, one would anticipate a preponderance of non- 
siliceous dust exposures. Silica bearing dust is relatively high in this 
series and is encountered in some of the high silica bearing Indiana clays 
used in the brick, tile, terra cotta, and pottery industries. This type of 
dust potentially may produce silicosis. It should be noted that a rather 
sizeable group of people are potentially exposed to asbestos dust (159) and 
that they may, through these exposures, develop asbestosis. 


Controls: Table 23 indicates the controls encountered in the handling 
of materials workers were exposed to in Table 22. For example, it is 
noted that the 1,675 persons exposed to silica bearing dusts, 45% have one 
or more controls instituted. The methods used were chiefly local exhaust, 
enclosure, wet methods, and respirators. Again it should be pointed out 
that 5.1% of the workers exposed to silica dust were provided with 
respirators which were not of the approved type for silica. 


Cement Industry; Occupational Analysis: Table 24 presents the most 
common exposures for the cement industry as well as the occupations 
where these exposures tend to occur. It can be seen for carbon monoxide, 
for example, that of the 75 potential exposures listed that 33 of them are 
potentially present in the occupations listed as kiln operators, feeders and 
chargers. : 


The most common exposures for the cement industry are non-siliceous 
dust, silicate dusts, dermatitis producers, bituminous coal dust and silica 
dust. 


Lime and Artificial Stone Industry; Occupational Analysis: Data is 
presented in Table 25. The most common exposure is to non-siliceous dusts 
and occurs primarily in the cutting operations listed as planers, shapers, 
sawyers, stonecutters and channeling machine operators. Adequate control 
measures in this group would practically solve this dust problem. 


Rock Wool Industry; Occupational Analysis: Table 26 conveys the 
same information for the rock wool industry as does Table 24 and 25 for 
the cement and limestone industry as a whole. Rock wool industry is 
quite a sizeable industry in Indiana due to the fact that some of the Indiana 
limestone is quite adaptable to the manufacture of rock wool. The chief 
exposure is non-siliceous dust. 
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TABLE 24—CEMENT INDUSTRY! 
MATERIAL EXPOSURE BY OCCUPATION 
Survey Data: 24 Plants; 1,500 Employees; 976 Employees were given 1,581 Exposures 
| a a SE Nf 


NuMBER or WorKERS ExposepD To SpPEcIFIED MATERIALS BY OCCUPATION 
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1Cement Industry includes plants manufacturing cement and cement products such as cement tile, block, concrete vaults, 
slabs, etc. Some plants in the survey make egy egereey concrete. 

Next largest material is approximately 0.9% of the total number of exposures. 

(N. O. 8.) Not otherwise specified. 
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TABLE 25—LIME AND ARTIFICIAL STONE INDUSTRY! 
MATERIAL EXPOSURE BY OCCUPATION 
Survey Data: 49 Plants; 2,293 Employees; 1,320 Employees were given 1,549 Exposures 
oo 


NuMBER or Persons Exposep To Specirigp MATERIALS By OCCUPATION 
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1Primarily limestone quarrying and processing: Does not include brick, tile, terra cotta, cement, marble and natural 


stom C) ded het or potteries. Plants where limestone quarrying alone is done are classed under extraction of minerals and not 
lu here. 
limestone dust in Lrg industry. 
1Princl iron and steel dusts 
ana material is approximately 0.5% of the total number of exposures. 
(N. O. 8.) Not otherwise specified. 
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TABLE 26—ROCK WOOL INDUSTRYt 
MATERIAL EXPOSURE BY OCCUPATION 
Survey Data: 12 Plants, 988 Employees: 728 Employees were given 1,550 Exposures 


| Numser or WorKERS Exposed TO SPECIFIED MATERIALS BY OCCUPATION 
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+Rock wool plants are classified under Rock Wool, other (N. O. S.) in the clay, glass and stone industries. 
Only plants primarily making rock wool are included here. *Next material is less than 1.0% of total number of exposures. 
(N. O. 8.) Not otherwise specified. 
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Clothing Industry 


Exposures: Organic dusts, petroleum products and silicate dusts were 
the materials giving the most potential exposures in the clothing industry. 
Frequent exposures to high humidity were also noted. The data on physical 
conditions which are given for this industry or any industry in this survey 
are of limited value only. No actual measurements of physical conditions 
were made and the reporting of potential exposures to such conditions 
depended upon the personal judgment of the surveyor and his knowledge 
in the industry. These physical data have been included to indicate where 
one may make studies of such environments. (See Table 27 for detailed 
analysis of the industry.) 


Controls: A glance at Table 28 will reveal that outside of general 
ventilation few control measures were instituted. 


TABLE 27—CLOTHING AND ALLIED INDUSTRY 


NUMBER AND PERCENT oF WoRKERS IN Eaco Sus Group Exposep To SPECIFIED 


MATERIAL 
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and cuff clothing (N. 0.8.) 
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*Less than 0.1 ‘0 
(N. O. 8.) Not otherwise specified. 
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Food and Allied Industry 


Exposures: The importance of these industries in Indiana was real- 
ized, especially the tomato canning industry, and consequently 35,464 
workers were studied. This group, for the industry as a whole was exposed 
to 34 of the 51 major groups. The most outstanding exposures being 
dermatitis producers, high humidity, organic dusts, extreme temperature 
changes, gases (N.O.S.), alkalis, and carbon monoxide. The factor of 
dermatitis producers is the major problem in all sub-groups except the 
flour and grain industries, ice manufacture, spices and coffee, and bever- 
ages. Thirty-two and seven-tenths per cent of all the workers were poten- 
tially being exposed to some type of dermatitis producer. The canning 
industry, which contributed mostly to the population of this group, as 


well as exposures, is a highly seasonal industry. (See Table 29 for detailed 
study.) 


Controls: Of the 32% potentially being exposed to dermatitis pro- 
ducers only 6.3% had some type of protective clothing and 0.3% had some 
other type of protection, usually some bland ointments. Controls provided 
for the materials are listed in Table 30. 


Canning Industry; Occupational Analysis: Dermatitis and high hu- 
midity appear to be the two major problems of this industry. Both expos- 
ures appear to be concentrated in the occupations of tomato peelers, hand 
packers, sorters, trimmers and cutters, soakers, and cookers. The industry 
shows 14 of the 51 material exposures as potentially occurring. (See Table 
31 for additional data.) 


Slaughter and Packing Industry: Table 32 presents the major mate- 
rial exposures for the industry as well as the occupations where the ex- 
posures tend to occur. Dermatitis, infections, high humidity, and tempera- 
ture changes appear to be the outstanding problems. Table 32 gives the 
rest of the analysis by occupations. 
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TABLE 31—FRUIT AND VEGETABLE CANNING INDUSTRY} 
MATERIAL EXPOSURE BY OCCUPATION 
Survey Data: 107 Plants; 15,378 Employees; 9,389 Employees were given 12,916 Exposures 


NuMBER OF Persons Exposep To SpeciFiep MATERIALS By OCCUPATION 


o a ee 8 
= ce] 5 5 Sim] @ /& 
> = o|@? Nis s | = 
He K = ha . 0) Bala 
{alae ltlal tate) eetcliliee 
2 = |g RES 0 ee : % \sai8a 
Occupation Se) gg jsls | al/s ae s/Z Z| 8 ¥ Sic ae 
a2 | 2 /s\s./¢| 2 |8s| $ 2/2] 9/2085 
Fe | = |e lee | alesia|2lel2|2| al 3 legge 
Sh| # | 8 (23s\ 5 | Pigal d| so “4 | @ 8/4 BP IES| 26 
A THI |O;OMm |A2IS/Al/Ol/42laloOla fe 


Tora, NuMBER OF WORKERS EXXPOSED.... 


MOmMstO MEGlOIS-cs-cecucmsicak ors dd soso 
Can fillers, packers (hand)................ 


Bean stringers, soakers, blanchers......... 
bic perce (labellers, casers, shippers, 
Kettle cookers, coil cleaners.............. 
Vegetable dicers, scrapers...........+.64. 
Cutting machine operators.............++. 
Corn cutters, huskers (hand)............. 
Pork cutters, G&OpPOrs. 2.6.6 ces see eves 
Cabbage shuckers, cutters.............06+ 
Corn husking machine operators.......... 
Juice extractor, mixer, pre-heater......... 
Pimento seeder, washers..............000 
Tomato feeders, carriers.............0++0+ 
Receivers, unloaders, dumpers...........- 
Washer Operatorgscaces sic ss tese es evepess 
Salters; brine WsiZOrs ss secs. s' «ass 0s se ccess 
Pulp haulers, slop men..............+++e08 


Can strappers, catchers, ring pullers...... 
Machinists, mechanics, maintenance men. 
PlOMETICIANSS sss ees Ss chinseasar cescsae 
IPIGie MeN: sis cee ce htveas sce aeaeeke she 
Syrup mixers, makers... :. . 20. sccc. vee 
General laborers, clean-up men............ 
Can filler, capper, closer operators. 
Engineers and helpers............. Ms 
Retort cookers, processors.........-.+++++[eeeees 
Firemen and helpers (coal and ash haulers) 
Pipe-fitters, plumbers, helpers............|.. 
Knife SHAT DONGIB25..5.> sae os cbc cates ane sean 
Printers, press operators, type setters.....|...... 
Welders,............cceeescccececccescccelevscselersscelereelocse 


iSurvey was conducted mostlh: eres tomato canning season. Main types of plants are tomatoes, tomato products, 
corn and green beans. Therearealso afew plants canning pork and beans, hominy, pimento, pickles, beets and miscellaneous 
vegetables and fruits. Pumpkins were not being canned during survey. 

oO material is less than 0.3% of total number of exposures. 

(N. O. S.) Not otherwise specified. J 
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TABLE 32—SLAUGHTER AND PACKING HOUSES! 
MATERIAL EXPOSURE BY OCCUPATION 
Survey Data: 39 Plants; 3,221 Employees; 2,090 Employees were given 3,998 Exposures 


eee 


Numser or WorKERS EXPoseD TO SPECIFIED MATERIALS BY OCCUPATION 


¢|-|3|z E a 
SS a a oa = n 
OccuPation Bldg" / 8/8 [8 alsSil8ia oO |% 
2e 3 32 ° 5 a la a 5 3 3 . 3 
2elelsiesiz|#lel2 |3/2|2|214 (2 | 
ge /S\Slecio | gis isoie/si8/3\ bless 
£3 /3i35/88|3/2/2 (88 el2l5| 8/313 (83 
s8/2|S i125) 9/8/3 Ssle/S/2) 81/3/35 ge 
A |/F§/He /ololaes |@ia/Sid/4]/a 
Toran NuMBER oF WorKERS EXPOSED.........,. 1,276 |734 |621 |617 |156 {111 |105 | 71 | 65 | 57 | 38 | 36 | 33 | 25 | 53 
Butchers (also do some killing).................. S76) 1208 AGE IS Peseta tag aie wae ec hee cs nila che 
EI I PION ac cneacencccsvacces’ BUG Pak eUb Oe I SS Rico bee subou aches clicaeleneclunccles um leone eeeclanes 
Cutters and lean Pot ne a ee eee FAA OO bik [MOB ae fie claifua sepeace toe. elite a [ey ore Mere Pome bnaws 
Sausage choppers and mixers, meat grinders Be RG RP ea ic rateecebsecclsagin bases boesufs asc [soaatecteal eaerelhesais 
asing men, sausage stuffers..................... LAN Meta aad Tt gin) ea a eg) P| ell (eater + Ae oa) ke 
DMS MEM oa he edna so an ckanaccccses GG biG OB aa beta ca elecwatecoulsesclouasl vacation subeeaelieas 
ppt ona eee. eae ar cea toe ele wd een 6 Ge hs ee eid Par Poe obs uecaleatrate ogee e es al Ae eet Pe 
AMINE SIEOUMON ois bcs acacacecdcscceosecass yt ey ae Nhe coke rd rece lcagelce cs Peacebigc ole ean keaee bee eee 
Dealiry Geant TOGRHGP TIGGER. 60560000 sos vce Sea: POR Foca, cao ficmn Poakells soekureae £7) Dele alee. alpen 
Meat washers and cleaners.................2.00 Or fe Gta ty bao cPaacu tie ara oacdtawce la saleotiolaine oleic es femmes celta. 
Casing cleaners, flushers..................2.-005- AER U atk Decate Recacinieas ices lo stcchaccataec boncc ace | arta ereaiome 
NE EI oie ras ciaiug vsus< pos vveciaeaccceccs ecb a She eh een cae ale bors: Se [cs balboens Reese Pao catee aloe masters 
EO BG) oo as View Br GOP fe: cele Patera ever ss Vohacc'a:Pase'chc flrroie sibocsoce Eove’eu ba aie el ae Ree ereinte borerere 
Head cutters, carcass splitters................... BOE SA de Boca tao caloweehie cet avilleanebi tse Bee cel come lucealeenel wmais 
Shavers, scrapers, dehairers..............-...+.. AD Aa EME Paiste Pow cabee sie foincuiloasa loc celomesiacostecssitmentemieelemtts 
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1This industry includes meat slaughtering and packing and poultry dressing. 
*The next largest material is less than 0.4% of the total number of exposures. 
(N. O. 8.) Not otherwise specified 


IRON AND STEEL 


Controlled grinding operations in one of the large plants. 
good ‘‘housekeeping.” 


Note local exhausting of all wheels and 
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lron and Steel 


This was the largest industrial group studied, totaling 80,728 workers. 
The sub-groups indicated on Table 33 comprise the various constitutents of 
this industry. Blast furnaces and steel rolling mills make up the largest 
single sub-group, accounting for 17,300 of the surveyed 80,728 persons. 


Exposures: For the industry as a whole the leading major exposures 
were to metals (N.O.S.), dermatitis producers, silica dust, and extreme 
temperature changes. Exposure to metals were predominant in practically 
every sub-group, while dermatitis producers seemed to be concentrated in 
the aircraft works, possibly due to the vast amount of machining done in 
this industry. Exposures to silica dust were predominantly in the foun- 
dries. Extreme temperature changes were encountered in the blast fur- 
naces and steel rolling mills chiefly. It was in this same industry that 
Bloomfield‘ of the United States Public Health Service, discovered that 
the pneumonia rate was higher than for any other industrial group. 


Controls: Table 34 indicates that 35.7% of workers exposed to metals 
(N.O.S.) had some type of control. Thirty-seven and two-tenths per cent 
of workers exposed to silica dust had control measures instituted. Other 
exposures and controls are listed in Table 34. 


Blast Furnaces and Steel Rolling Mills; Occupational Analysis: The 
chief exposures for this industry as well as the occupations where these 
exposures tend to occur, are listed in Table 35. In summary it would ap- 
pear that exposures to metals (N.O.S.) lead the list and is followed by 
exposures to extreme temperature changes, gases, petroleum products 
and dermatitis producers. For example, the occupations chiefly concerned 
with extreme temperature changes are rollers, roughers, catchers, sticker 
pullers, furnace chargers, melters, tenders, heaters, tappers and blowers. 
This table is very useful in locating occupations where the exposures 
tend to occur so that preventive methods may be used at points of origin. 


Iron Foundry; Oecupatoinal Analysis: Silica dust, metals (N.O.S.), 
extreme temperature changes and silicate dusts were the main potential 
exposures. Molders and molder helpers had the greatest number of poten- 
tial exposures to silica. Silica dust control measures in few occupations 
would greatly reduce the silicosis problem in foundries. 
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TABLE 35—BLAST FURNACES AND STEEL ROLLING MILLS (Except Wire) 
MATERIAL EXPOSURE BY OCCUPATION 
Survey Data: 15 Plants; 17,300 Employees; 8,720 Employees were given 18,705 Exposures 


NuMBER oF WorKERs Exposep To SpeciFIED MATERIALS BY OCCUPATION 


A 3 2 8 ® 3 g R 
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Machine operators, machinists, 
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OPN nhs tae eae Ore ims esos ake t DOO sf. csielleisinmred <etee eiiend oe sind W7ivecslsscs cL SIRS (RPE Be oe B),.cslacel sesslseeneene 
Grinders, buffers, polishers...... BION sch ab see 18 =) Ae 1 SPS P|) Paes (eee 3 rae (Ae beter ss pe [SEP I 
Steel workers, general laborers..| 176) 51| 16) 89) 50 6} - 6}....] 126} 90) 3] 35) (4) SO} O)) Bi...) “2i-we 
Charging machine operators and 

NOSIS cinek ee b,c diete sa eas 168) AS0)) 16%) eres lesa. CURR ease pe Se Sls sdebateokieee 
Steel pourers, ladle men, furnace 

TANHOLS eseacan ss hea ew eens 100) 87 aii ees BO) Ssiajealioxtats ie RR ee 23) lise |] A ae Rear I 
Blacksmith, forgers and helpers.| 99 (|) eee Pea VT ee ne ee Fae Bi TO Seles 1 eo ee (ee, (RE 
Shear men and laborers......... 4) oe) ae 1] ae lee ZO): “MS Tes ta Red oee otic tc PE ined | oy Pe as ey 
Pit cleaners, scalers.............. 46) ele) ee re eee Pe) ae?) A RR Te ary ete [at Be aly BE eS 
Wire drawers and helpers........ 70} 81 DO Reaches seelecaviicce el eos SROBe eels Bre rire A'S Pe cay Fa ee 
Roller levellers, straightener op- 

GTATOTS scciece essence} yes 68} 49 3 Discs cedin coed apte AIRES IIS bartng PRS ia Se (ae Rae EST | eot lpye 
Boilermakers and helpers and 

IRV ONG! oae cee Bikiede oc toss eite BD) esc 11 Bl ere oun 4 fm Pay as | PS [a ct a Be Dl scepeoste sees cae 
Crane hookers and operators....|  61| 172) 50) 31)..... 29) 3) B78} QT 38)° 26h c..a) «Bh evel sets bes len eens 
Galvanizers, plating pot operators} 59 Bl oa aed Olexcusles Colac DE ot scc] MOVs ewes lawl Bl. icatteeteaes 
Motor inspectors and tenders... . 59} 12 pW ee <5 hae) eres Bice) battacd ee Pad 6) 80) “Oly Bite. visdeeed sc 
Saw men, saw operator, cutter 

ONSIRtOR se ce heen cote eae ee 55 Wiksssl sseee DAU eee vilvais «]os'seeis.ss)wels| kia clo eal eee WS s:cleealoveelpseiasee 
Picklers and helpers............. cL aes 34 ORS Sees (Sees $B) cn} sec MOB. 262). Calc cel ce edtesd aes ents 
Hot bed workers and helpers... . A Deseret eas “TEES ES ais Rn RS RPS ae Gl... <lhep lea cds cestennneee 
Stockers (open hearth).......... 44 18 Bi soeselew eases : ees ee RR RE peseeney Qe’ ee |e ere Pe LS ee 
Warehousemen...........+.205: BO ecto oie gemedl eeic rel eee DO Uli ccel es oer isle ind a sis] oS aliceed bagel eal eee EER 
Slag men, cinder snappers........ Sol MO). ls ors aie] eats ais 22). 2d), BOlscsalemelavelascelaptee skh eel Gael ome eiboeaeeee 
Annealers, deoxodizinggastreaters| 34) 25) 31/...../..... 16|: -Sicsos OF Bhs ]iess]eect tend eon) acl taeel pease 
Foremen and assistants, super- 

VASOPS) so chaea anasto ce ceetaees 30 10] 33 3 5 1 4 2 6} 8 Wes Bi) 381s) 2h, cd boaeaes 
Stiokersy.ccseecdcs estes eee seas Bl OUlicsadalecbarleeece lieice al heres ll mellvviel secs} eecllescdvan seek ated semavent 
Pot TUNNCTS: 52288 ec cs ssi bs See BOs sicctellis sinters omic Sc ae Read Win calle one [eee ate cl wwal saacks Redo pel ead Rael GRRE EER Eee 
Sweepers, janitors............... 28 2 Ml. AG] heamalloctes ed eects Bll cal Oe d swe lia sse|ctue 0) ey eee emcee Pee (es 
Scale men, weighers............. 24 DN icdwssifenicsdesscdlostes ele cae 1D -1blechec clases] sscleac|swalecspeeenietel sees 
Tool and die makers............ Dy Raa 4 3 | ee Dy satis -omhcmicl a sall.s agiel ssc '> Sed Reme ites cf ceeds ated pines 
Samplers, test carriers........... 18} 21 10): < Ibis Sl te renee ats DO orl te1 eats] sd ds celeaedeee Bi ssiclsnae 
Sand and shot blasters.......... CU espe ae Kare. Sl olicsd Gatelhe sods tae Ob) teal Sais to bcd anced eR od eed Cees 
Ward Men cscs ses ecek sce ects Be ele vie oe Bl cgecis seadeswel etter. 97 . é 
CGTORSEDS cee. skies sea cbee 8 ee IO OS oe oe Sas eee 1 | bees Pears ees rfp RP FB ee FS Ie 
Firemen, coal men (gas producer, 

DOUER A OUG isa ceca tec oahe seas 3 os) baa ee 79| 56 Bl dccl Mol SO) Atel Belk cateoe Gol. Wendi Ghd vae's 
MB TONETSs.teece cates ceuic ae dessa anes Wal is b ceed Me wel ew ewllie cs cedcis Gedy vad vice dem lash oe eels pal Oui Sil seed mee SE DD Oe 
Brick masons, ladle limers, oven 

BEGHOIBeacoe ss scene osaue see clincns 123) 83)..... 71 12} 249)....] 53/149 PP Paes ee Wess fami’ Pegs pers 
Chemists and metallurgists......].....|....- Ba cocker psn ct ccv cel seal ewe of ses ol ote clea el ese eed eed eee pk Bea Hs = 
Wiletisis es. sree ue cok eee conan ee tlowame | 119 cL S gaa (esi (SS a | meee! ee (eee Shed) PaO teet teed ose leet 
Milectrivignsiss:. sce ae less tele s Coal sees el eee Bre See DSS Pe -Fe iden Seen oceel Ss als weteees OS dead Oka d Cee 
Gerpenbers; WOU WOFKOIS sores os 2] erat ek eee e See TH eT eine Jus Sebleeuied conalonealewbl seals cial obs GB). ict sio ica SS 
Miscellaneous...........:........| 221) 277] 80) - 83 30} 57) 58) 92) 47) 41) 62) 22) 29) 47) 9) 4 6} 12) 440 


1Occupations given in the table are very general as two large mills were surveyed, each of which se over 5,000 
workers. Many workers were classed under the listed occupations because their operations were similar and yet the name 
of their occupations are omitted to save space. x o 

Metals tN. O.S.) includes primarily steel and iron dusts in this industry; for other metals included see material classi- 
fication in appendix. : 

3Gases (N. O. S.) includes for the most part carbon dioxide, acetylene and oxides of nitrogen. See appendix. 

‘Next largest material is approximately 0.5% of the total number of exposures. 

(N. O. 8S.) Not otherwise specified. 
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TABLE 36—IRON FOUNDRY INDUSTRY 

MATERIAL EXPOSURE BY OCCUPATION 

Survey Data: 86 Plants; 11,691 Employees; 8,268 Employees were given 16,266 Exposures 
Fa eee” 


NuMBER OF WORKERS Exposed TO SPECIFIED MATERIALS BY OCCUPATION 


OccuPATION 


Toran Numser or Workers Exposep.. 


Molders and helpers 
Core makers (helpers, assemblers, set- 


ee ar 


Shake-out men 
Tumbler and rattler operators 
Casting grinders 
Sand mixers, cutters, haulers, driers, etc. 
Casting cleaners (by hand and air ham- 


Pourers, ladlers, ladle pushers 
Core cleaners 
Pattern makers and repairers 
Cupola charger, tender, tapper, etc..... 
Maintenance and repair men 
Welder, torch men, burner 
Annealer and helper 
Polisher and buffer 
Power hammer operator 
Screw machine operator 
Blacksmith and helper 
S r, rust cleaner 
Tool and die maker, tool sharpener..... 
Magonamate (IN. OK 9.) . cos ce cc cece cece 
Lathe and turret lathe operators 
Miscellaneous machine operators (N. O. 


Heat treater, quencher 
Pig iron and casting hauler 
e and cupola maker, repair, reliner. . 
Boiler fireman 
Babbit workers 
Coal pulverizers, chargers 
Coal unloaders, wheelers 
Layout man, steel worker 
Hand, spray and dip painter 
Electrician 
Oil furnace and diesel — tenders.... 
Stationery engineer and helper.......... 
Carpenter, woodworker 
Oven tender, core baker, oven man 
Miscellaneous 
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ia ee g/3 ° 
“a | § an sis oe g ° 
e an om fe 3 : 
S|EBl als lolalzielelgl (2 | |£lal_|dlz: 
» Sia 3 | 3| 2 28| 8 g O/'S 313 
gi) a ieslal8 |olslBlaissia] |g $$) 3) 3\3a 
4 oS og 5 oo 2| 2 ¢< Bo) = eae a's 
zc n ss & T= 2 n 319 = a.5| 8 anlar = a| > 322 
g| a |88| 8 (23/3) 8|5|S/88/3| 2835/2] s\s/ aise 
P= $ | $3| 2 |83/ 3/2) =| S|55/5/8/23| 3] 2) 2/3) Sie8 
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*Percent is less than 0.2% of the total number of exposures. 


(N. O. 8S.) Not otherwise specified. 
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Metal Industries Except lron’and Steel 


The sub-groups listed in this industry, as well as material exposures 
tabulated for these sub-groups, are presented in Table 37. 


Exposures: Metals (N. O. S.), lead, non-siliceous, silica and organic 
dusts seem to be the major exposures. Since quite a sizable number of 
lead and zine plants were studied, one would anticipate lead to be a prob- 
lem for this industry. 


Controls: Types of control measures used for the specific exposure 
groups are indicated in Table 38. Of the 840 workers potentially shown 
as exposed to lead 47.7% were provided with one or more controls. These 
controls were chiefly local exhausts and respirators. Again, 4% of the 
exposed workers were provided with respirators which were not approved 
for lead fumes or dust. 


Musical Instrument Industry; Occupational Analysis: It may be 
seen from Table 39 that for this industry metallic, non-siliceous, silica, 
organic and silicate dusts seem to be the major exposures. Further it 
is evident that all these exposures are practically concentrated in one 
operation; that of polisher, burnisher and buffer. These are usually some 
type of grinding operations and by local exhaust methods, these exposures 
would be minimized. This table illustrates beautifully the value of occu- 
pational analysis of exposures for future control programs. 
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TABLE 39—MUSICAL INSTRUMENT INDUSTRY! 
MATERIAL EXPOSURE BY OCCUPATION 


Survey Data: 10 Plants; 1,420 Employees; 504 Employees were given 1,010 Exposures 


NuMBER OF WorRKERS ExXxposeD TO SPECIFIED MATERIALS BY 


OccuPATION 
aie g 
DM 3 s 
OccuPaTION ro) 2 2 2 cc) z 2 
: a | 3 ae 3 82 
zisi/ais|e SSla/8 g/§| gigs 
Se lieshic lars B3/2]— 5 |.e ae 
a|ig |e SH Re He Z| 38/2 Fr q 5 | 8 
3 1 ‘Ss — ° a 
2/6)2/ 8/2/9188 2/ 2/8/2121 2 ee 
sizi/#\é6la\/Ala iols/2/35 O}] a le 
Toran NuMBER OF WORKERS EXPOSED.................- 425 | 85 | 84 | 74 | 72 | 51 | 40 | 27 | 23 | 21 | 14) 14] 11 | 69 
Polishers; birnishers:, buffers: 0225.5 oece oes Soe se 145): 60. 1060 4B QB ole ol eos slicihcal cs cde ode oe ace e eed eee 
Rorew MACHING OpErAtOrs...;.. css -s.0) See mca oe emrn oes iio ers (telah Hee 
Cléanersiandpiaters.:. ices sist is:<w hsb cemcisar chee epee 
"EOOMMBROTS Eto e bcs eb tee tent oO, tend eee eeE Ee 


DeMIPfNin assem DlOtse geass san aceraers dees eeemeees 
WOIVO mAKerst te snohek cach abc hee es Ch Rhee eee 
Sold@rere Andi Bragers: soo. oe cc coins clctectins's «+ oot 
Padders and assemblers, pad makers................... 
MOH UMEKGNS Sy ct discs metsiawies es shan MhaseutesG SuoeO SS 
Scrapers and raewers. 2) os oe. ee fe ae eee 
WEIN DEA VOTE ve tek Fc he A en SE ee 3 

Wire and abrasive wheel operators, grinders... . 
Maintenance men, machine operators (N.O.S.).. 
Milling machine operators 
Lathe operators.......... 
Sand and shot blasters............ Sees een pe 
MOL O ANBIKOLD: oh coin soa Seon eben sles ee aE REE 
Musical instrument part makers (N. O.S.)............ 
Furnace tenders, boiler firemen......................-: 
IMIOO OTE: 50 secon ce oe ee ee ee ee es cee eee ete Baee 
Drum makers (wood and leather workers).............).... Boba 
MBC OMANOGIES | 55 sic 5: ss sop storia: oie ate Gratdtealaybte,t%s ate lorhialplateateelwis 


1The Musical Instrument Industry is classified in the Brass Mills and Musical Instrument group. This table presents 
only musical instrument plants. It is primarily band instruments and does not include pianos. 

*The classification, Metals (N. O. 8.) in this case is primarily for brass with some steel, gold and silver. 

sThe next largest material is less than 1.0% of the total number of exposures. 

(N. O. 8.) Not otherwise specified. 
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Leather Industry 


Exposures: This is a minor industry for Indiana. Dermatitis pro- 
ducers and organic dusts seem to be the chief tabulated exposures as 
recorded on Table 40. The dermatitis occurs chiefly in the preparation of 
the leather and in using various dyes and stains. 


Controls: Roughly 16.6% of the 338 workers exposed to dermatitis 
producing substances had some type of control, and 40.5% of the 215 
workers exposed to organic dusts had some type of control. (See Table 41 
for detailed analysis.) 


TABLE 40—LEATHER 


NUMBER AND PERCENT OF WoRKERS IN Eacu Sus Group Exposep 
to Speciriep MATERIAL 


Trunk, Other 
MATERIAL Total Shoes Tanneries Suitcase Leather 
and bag industries 


— | | | | TT" 


Tora, NumBer WoRKERS EMPLOYED.............-.0-+ 2 OBG hee as 1,616 | 78.6 
Dermatitis producers..............+.ssseseeesereeeees 338 | 16.4 | 219 | 13.6 
CR RE Se eee ae Gr ee 215 | 10.5 150 | 9.3 
High | humidity Feige Meee Dat Cece bases overs Meues eats 127| 6.2 87 | 2.3 
90} 4.4 55 3.4 

50} 2.4 5} 0.3 

40 1.9 40} 2.5 

39 |} 1.9 39} 2.4 

87 | 1.8 $4) 2.1 

36} 1.8 26} 1.6 

7 MS RAR Sea ee 

ee 5) 13) Ele 
0 OE EES aR ae een eae . F 
Petroleum products............-...22sseeeeeeeeeeeeees 28} 1.1 12} 0.7 
20} 1.0 30") -1.2 

20} 1.0 10| 0.6 

19] 0.9 19] 1.2 

17| 0.8 8} 0.5 

15} 0.7 7} 0.4 

15 | 0.7 7) 0.4 

pst PA MG ab caccbeweaes 

& is (N. 0.5 | EE a a Ade cb.chsbas once elias at race vs 
xtreme ure ¢ oO Arey eee er ee eeree R : 
> ree aur EEE OSED EL PRCLET ES CE OD OCEECOIE. 8] 0.4 8] 0.5 
Metals (N MN ot i nea caine cio Cok Rem e SCOR Kae tj 0.3 4 0.2 
Chemicals WN. i ogee ss Nee cise See Gh <ekds.n im MR 4] 0.2 

Mineral acids OE) a baa teherteres 
Paints 2 : 1 “3 

Chromium 2 © eowsceboenies 
u 1 = 1 * 
ae 1 * 1 _ 
Medici 1 * 1 * 


*Less than 0.1% 
(N. O. 8S.) Not “otherwise specified. 
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Lumber and Furniture Industry 


The lumber and furniture industry is a rather large industry in 
Indiana, consequently 18,757 workers were surveyed in this group. 


Exposures: Table 42 indicates that exposures to organic dusts, silica 
dusts and dermatitis producers are the numerically significant exposures. 
The relatively high number of silica exposures may be explained by the 
rather frequent use of sandstone grinding wheels in the industry. Derma- 
titis producers were high in number due to the handling of various tars, 
waxes, and wet woods as well as trade callosities developed in the various 
rubbing operations. 


Controls: 61.9% of the 6,448 workers having exposures to organic 
(wood) dusts had some type of controls installed. The control method 
was chiefly local exhaust. Practically 52% of the workers working in a 
silica dust environment had some type of control for that exposure. This, 
too, was usually a local exhaust method. (See Table 43.) 


TABLE 42—LUMBER AND FURNITURE 


NUMBER AND PERCENT oF WoRKERS IN Eaco Sus Group Exposep To 
Speciriep MATERIAL 


Pianos Saw and Other 
MATERIAL Total Furniture Caskets and planing wood- 
organs mills working 


Ss 


aa Noumsper Workers Empuoyep| 18,757 |...... 12,953 | 69.1} 802 | 4.3] 341 | 1.8 |1,021 | 5.4 |3,640 | 19.4 
Came MUBUE. . 1s <5 556 esc a se cenes 6,448 | 34.4 | 4,551 | 35.1] 284 | 35.4 77 | 22.6} 832 | 32.5 |1,204 | 33.1 
eer eee 1,534 | 8.2} 1,803 | 10.1 62 | 7.7 24 | 7.0 48 }- '1.8=) 187 1-53:5 
titis producers............... 1,468 7.8 1,013 7.8 126 | 15.7 32 9.4 15 1.5 | 282 408 
Mees ites fc dakageeruwns 689 | 3.7 577 | 4.5 32 | 4.0 19 | 5.6 5 a Ps | 60 | 1.6 
ES See pare ae eae 2.9 458 3.5 28 | 3.5 10 SOE ects len sane 42 1.2 

PUM AMINON ro nds Sachs ccccee ess 513 2.7 348 | 2.7 45 5.6 23 6.7 32 | 3.1 65 1.8 
MONE COE De dec ccc. cv cccsevssses 372 | 2.0 161.) 2:2 98 | 12.2 23 | 6.7 15 | 1.5 75 | 2.1 
ruta aeebadeusiesierte ce eee.at 352 1.9 330 2.5 ll 1.4 6 1 eS ee a (em ae 5 0.1 

MTU Gee Sains vie eis ea wis ware e wie'ene 337 1.8 284 2.2 8 1.0 6 1.8 2 0.2 37 1.0 
Non-siliceous dusts.............+.++. 310 id 251 1.9 16 | 2.0 3 0.9 13 1.3 27 0.7 
Petroleum products..............+.. 281 1.5 193 1.5 Lt 18 5.3 6 0.6 55 1.5 
Bituminous coal dust................ 266 | 1.4 186 | 1.4 7| 0.9 7 (al ae | 20] 2.0 46 | 1.3 
Carbon monoxide...... aaah aca twee 255 1.4 170 1.3 12 1.5 4 1.2 15 1.5 54 1.5 
RUSE PURIMAMCRI GSS occ ccicy duces csacie oe. 206 5 es | 67 0.5 6 (Dy Ge) ARREARS [FoR 12 1.2 121 3.3 
Rite COMED ¢uicdicocccane seve wes 203 1.1 145 tt 5 0.6 4 1.2 11 aca 38 1.0 
TREO CEE Oe Delevan ceccce de dacececss 159 | 0.8 63 | 0.5 eM ge Pr Fe ee Ce ae Old. 47} 1.3 
oon, UR See 158 | 0.8 79 | 0.6 DOE 6.4 totais taaeees 1 a 19} 0.5 

Oil (not petroleum)................. 144 0.8 137 1.1 4 O26 1 SS Ras.. 2 0.2 1 si 
Alcohols, esters and ethers.......... 57 | 0.3 BO ees Fe Se See he oe eecllee css besus cabeGames 7| 0.2 
Extreme temperature changes....... 53 | 0.3 20 | 0.2 2) 0.2 3} 0.9 6 | 0.6 22) 0.6 
NIMOEEE GOUUD s ciaccc ees cvedsedadeces 46 0.2 14 0.1 27 | 3.4 4 pS eS Fh an 1 = 
PM mpdtacnGcdart ocsccdcscseeccess 37 0.2 29 0.2 2 DIA tevntethsgenceteeees nivtcecn 6 0.2 
i 28 | 0.1 11 = BZ BSE ec coe pac tles saan leans loool eaies 

23 0.1 19 8s US) age ae Aamo) Spe pennies 4 O74: 1. eeea len aes 

19 0.1 2 be PENA aE orivelew [eienk cal eevee creases orm [eardhere arise 

19} 0.1 1 be BE Sek Te ies ste losecas |sameataleaes ae 

12 be 4 * 5 | 0.6 SOS sali cesalertatadloawece 

7 SO erecuaceulaticces baeea de lactone > Re 2 I Pare 5 ae 4] 0.1 

ts: 5 : 2 “ Sa OA Bie. loos ceils sseea lucaweslssteeallecan en 
Aldehydes. .........ssseseseseceoees 5 = 4 SR ashicals comea Pence bromine [ian eas tn coe 1 bs 
Cadmium.. 5 Sg 1 WP ces lau dembasie tae Lecce caleoee ee lsicweans 4| 0.1 
Sone ot ga Mae aaee eet edde dae : : eae Pe ie Pd Pee Cd Cee Cee Cees Cee 4] 0.1 
drogen eee are etry a iiee te aa ies al eT Om Dl ee Od oe Lareistadie Lea bele [eas 56a Tobie oe te ete eee 
Chemicals (N. O. 8.)............-.- 3 * 1 * FM BGlcetiesi bec adsllsex eae ices teatien slseaece 
IEIEE iicc dss cb cs cireccacades's 3 5 2 - BON sey eee load oeals sans lame anise iee een 
TMMEGHMMEG Eli acalnkcccsceys cess vases 2 - 2 Wale ctiavalanecaaPawtesea bodice sakes cocelete cas teemaea tances 
IN aa taiee hoecies Gvislcwnarecreiee's 2 ba 2 Piliss cree lo caw tekeve deol cedas eae sce othe colesucestaard ts 
MOGGUMOMNN noc 55k s sa VEsicesnccves's 2 Ss 2 big | Ay yee Pap) earns ED SRR F CAS ry Ieee is city ot (eine 
Anthracite coal dust................ 2 PE Ue tice alec weos Si Ee amet loscieeettecucs [rae tele five ientcciens 
DIRS alone. nalts ecco cea veseties's 1 * 1 Pe bares ls ocala leansad lect-eaa [bos cus estes walapeeeatheecie 


*Less than 0.1% 
(N. O. 8S.) Not otherwise specified. 
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Paper, Printing and Allied Industries 


This classification is rather diversified as may be seen by referring 
to Table 44. Newspaper printing was the largest sub-group studied; this 
industry contributing 28.8% of the total number of workers. 


Exposures: For the entire industry lead, inks, organic solvents and 
antimony were the major exposures tabulated. Since hard or soft lead 
type is extensively used in this industry it is not surprising to find lead 
leading the list. That lead is a problem in the printing industry is sub- 
stantiated by Hepler??, when he finds lead concentrations of 1.63 mgs/10M®$ 
about the linotype machines and breathing zone of the operators. Table 
44 summarizes the rest of the findings. 


Controls: Of the 1,841 workers exposed to lead 46.2% had some type 
of control. The control methods used for other materials may be seen 
by consulting Table 45. 
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Textile Industry 


Exposures: Organic dusts and high humidity appeared to be the most 
important of the materials to which exposures were attributed in the 
industry. (See Table 46.) This industry is rather large in Indiana due to 
the fact that several large silk hosiery plants are located in the State. 
71.7% of the workers surveyed for this group were in the knitting mills. 


Controls: General ventilation was used most frequently to control 
exposures to organic dusts and high humidity. For control measures of 


other materials see Table 47. 


TABLE 46—TEXTILE?INDUSTRIES 


NUMBER AND PERCENT oF WORKERS IN Eacu INDusSTRIAL Sus Group ExposepD 
vo Speciriep MATERIAL 


Textile 
dyeing, Woolen Hemp, Tent Other 
finishing and jute and and textiles 
and worsted linen awning |(N.O.S.) 
printing mills 
No. | % | No. | % | No. | %| No. | %| No. | % 
696 | 8.4) 609 | 7.4) 24] 0.3) 2380 | 2.8) 770 | 9.4 
562 80.7} 361 |59.3) 17 |70.8! 31 |18.5) 291 |37.8 
391 (56.2) 117 |19.2 Gri25. Geo. sige 4/0.5 
22 | 3.2 O25. fy TE) BO Bat 
Ba ls Ghoacaes Sie | EPR haces Ae oe 411.7] 104 |13.5 
a Pee ames il ie | eae ete a RRS ib |e a ee 
CP PT Oi T.Bl.. See. 1| 0.4 6 | 0.8 
6 | 0.9 ml Osahawte ea hack ¢ 6 | 2.6 po a eS 
6 | 0.9) | ES as ae 6 | 2.6 8 | 1.0 
tn re PR ER ata Peers 2 | 8.3 3 | 1.3 14/ 1.8 
Pag ei oo | dames’ Cal ie’ Sen] eeeesrara| Re | See ce eye 4/0.5 
10 | 1.4 A ue | ee ae 1] 0.4 6 | 0.8 
eae ie es UB] be os Pee 4 rs tee 6 | 0.8 
ne Gra. We Se AN a Siege [coe oe Waratah « 9) 1.2 
Rete ee Stee BE TBR Be cere Be 28 ol siacdt calkonmee Loet nace hemes 
ye aT eH con (Ee : 2.1.8.3 Gell 22 Glove ell ae 
eevee Sree 40) DGS. ets Kk ee ees Hi} 4 
1A Gy) eee ee Pisses oe Beko A A “es Re eed 
5 | 0.7 Beier. Olea. t Wee ks hace tae > Tomi taccrmaicts [utente 
20:3 ya WW Bs | Anges Po SUAS eee ober 
1 OC 0 ee FEE | peel ec Papen Real ee 3 | 0.4 
5 ete oa eH Sta mots | seas 9, Be 10 | 4.3 21.0.3 
Serra el rato ba tae hata he ei A | ee Ik ee (et ean 
ei ay Dh Ol Shae ssc tee 1 | 0.4 4| 0.5 
aot Peel ihe ar tn Melee) | -Snegs On «ro Bd eee Pel nce 4/0.5 
FOES eta e Ss ee ae A Wetec ener te 
Sear sated tsar, fal i) esreanrse aoe aH Pa | etree | kas 
Slefsjeelaaere + hl RT| 4 Meee Be | Seay ses) Bel 


MATERIAL Total Knitting 
mills 
No. | % | No. | % 
Tota NumsBer’ WorkKERS EmpLoyen..../8,232 |....|5,903 we 
MRR AIN IR OMNEE IN EES 2h ore crero ys oo cree cs Wie creams os 5.6|2,489 42.2 
High humidity.’........... 3.2)2,216 (37.5 
Petroleum products........ 6.4| 469 | 7.9 
Dermatitis producers 4.0} 210 | 3.6 
2 ES TERRES Cn ee eee 2.8! 198 | 3.4 
CBvHOl MONOKICS. 0.5 Se eee 0.6} 20 | 0.3 
GUS USS a en 44)0.5} 19| 0.3 
PARR EMIBER SAL «25s a's ais o's seis o's S's 84 ate oe 43} 0.5) 14] 0.2 
PEN ERUR CONNER i Sar «100s oe oho 5 So oo 43 | 0.5} 24] 0.4 
BR Re Soa eae errrte 41|0.5| 19 | 0.3 
Bituminous coal dust.................-.. 40 | 0.5} 14] 0.2 
29 | 0.4 14 | 0.2 
29 | 0.4 16 | 0.3 
28 | 0.3 a OL 
27 | 0.3 18 | 0.3 
26 | 0.3 5 
25 | 0.3 10 | 0.2 
25 | 0.3 2 . 
18 | 0.2 13 | 0.2 
16 | 0.2 12 | 0.2 
1 Ym RG Si | eee Ben 
12 | 0.1 6 | 0.1 
WTAE CFSE HCURONGUITE os oo oo. oe oe ols simge's oe > 41:0: rt ee 
Halogenated hydrocarbons............... 41) ) Ok 7102 
SEE, Le SE a eS ieee aa vba Rin f 24 
Extreme temperature changes............ 7 0 ame Sites 
GM RIGETENINS Sco oia E «chocntne Sts Girmiats ts ib ob beter a ore i es Be hy 
MNNMMAMETESER SS aE ot oa Goh csclsw ve cote e 0 Sal iat S | joe 
OPED ES a ea een ye i A) ig 
Alcohols, esters and ethers............... A ais Fe So 
BCH EIRES <i thee gaieuidra ee eid HE Varw.s vs aie ocuce Lahinc® 1 = 
PR RMERATAME SE Ses Pes Per ctas he oe <a) osaie, fave lnie Za 8 1 1 “6 
*Less than 0.1% 


(N. O. 8.) Not otherwise specified. 
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Miscellaneous Manufacturing Industries 


This group is a heterogenous group made up of 14 sub-groups. In- 
dustries falling into this group would not lend themselves to the specifica- 
tions of our previously discussed classifications. 


Exposures: The principal exposures encountered in this classification 
were to metals (N. O. S.), organic dusts, and dermatitis producers. 
Metallic dusts were high in the electrical supply industries while organic 
dusts were high in the broom and brush, as well as the rubber, strawboard, 
dental appliance and hairgoods industries. Dermatitis producers were 
concentrated in the broom and brush industries, electrical machinery, 
rubber and optical glass industries. (See Table 48.) 


Controls: Controls reported for various material exposures are listed 
in Table 49. It may be seen that 51% of the workers exposed to metals 
(N. O. S.) had one or more controls listed. 


Rubber Industry; Occupational Analysis: Organic dusts, dermatitis 
producers, high humidity and silicate dusts are listed as major material 
exposures in the rubber industry in Table 50. In addition the distribution 
of the material exposures among the various occupations is noted in this 
same table. 
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TABLE 50—RUBBER INDUSTRY! 
MATERIAL EXPOSURE BY OCCUPATION 
Survey Data: 21 Plants; 8,801 Employees; 4,267 Employees were given 7,088 Exposures 


OccupPaTION 


Toran NuMBER OF WoRKERS EXrOSED....... 


Rubber cutters, slitters, trimmers, punchers 
Buffers, polishers, finishers..............-..- 
(CAlGNGHIONETALOTS? «5 cae siens oscursdaynd eosin 
Grinders, sanders, grinding lathe operators. . 
Rubber mill operators and helpers........... 
Cloth weaving, knitting, spinning machine 
DOT DOT ici 156 sis Way ate vate e's atavanesifecs Wtel ethndel are os 
Mandrel and tuber operators, off-bearers.... 
Cord and rubber braiders 
Compound men, weighers 
Carpenters, woodworkers 
Banbury mixer operators, mixers... . 
Bateery top MMiSheTS:. 6.6. co fecjes ese cen 
Washer makers: cic: 0 ss ss cere. te ae 
Pressers, ironing machine operators.......... 
JOE Ks e011 05) so Seep ere ras ln ee gd ren Se aR er 
Rubber cement makers, rubber surfacers.... 
Fabric preparers and finishers............... 
Yarn carders, cotton and wool pickers....... 
Footwear finishers.........................- 
SD UTISOLS yar caeceiais sities a eerav peste eare 
NNSPOOLOTS 4.feecy eat ae.) oe cM ediediy ee de oie 
Assemblers, table production................ 
Molders, mold cleaners.................+.055 
Wil GHnisOre: CHTOUS ae <)s..66' ecsualsnsieiesels aii casete 
Splicers, tube repairers...................2.- 
Tire-and air bag builders. |<. si. dsiccwnee ew as 
Machinists, millwrights, plumbers........... 
BOC RIDIANSE tere ciet. oh Shes cc ep terin yamaitiers 
Firemen, coal haulers, stationary engineers. . 
TOGUONG Ule MAKEIS:. «65 icc cssb ose Opes oss 
WOLDOISS tiie ceo ro aha Gacprean een ed 
Lacquer and paint men, decorators 
SOLGOLOL se ctr oe cciaie inichocensiohe pata ie 
Chemists, laboratory workers..... 
AMAROOHANGONS cat an) tact. are ofaris oka aie wunetiisieansies 


NuMBER or WorkKEeRS EXposep TO SpeciFIeD MATERIALS BY OCCUPATION 


al aot ds ig 
5 Rn Ss > 3 
‘ & 713 (sale L I. 
= logis | 2i/2] Bee ele Siz | 8/2, 
5 19@el-a | 2 8 |S8lo| 96 -1°S mo} 5 $4 
co BS 815/42! 8 igs 2/s Z\s al\e| sles 
2 /8s\2\/e/e2/2 ieee] ls ©/\3|2|.8| 3| 8IS8 
a i¢s 3/3) 150/8|2) 2 2/F\a1 8] Si oloe 
3S a|8is a5|/8/O8le/3/ 3/2) 8) 3| Si alos 
 |58\@1=/5 | 8 ies] #181] 3s] 3\/ 84/2) 81 sl28 
Oo A /HlaIS (2 /Ol4lmalAlOlSa|a10laiat 
bat 980| 898 715) 572! 362) 232)232/169 161/155) 146)/126/124/115/112)102| 493 
154} 301 6; 90} 25).... | FSgenra PSE, eR ices Peers (Ais 96 
TBS e ec llicce DRIES Tol Blt colle tceligteel 26 at oes be aedeamtens. 
113 4 3 1 BARS ee |e og MR WANs ses | od bE ce ED 8’ Uae beak ee 
Tg Pie £2) eget | | ae) fe} ge Lam (eas Da Vim | ps Fa We, We = I8 
87 6). 10)... -41). 10). Bh cece IO) Stead oss dete red one rete 2 8}.. 
BO ot BO eee eealeee Al vce le ce aed sso] ltons |> aah ae octal oe tll ets ea eae 
ih 10) iE) eet 1 | age RV em, We Ua fm VS ee 
70; 14).. 6 9} 23,....| 9} 40) 38) 3 1).. 2] 26). 
Palacaee Seite ly Slee SI ala cstad sreteil late -eulcbe nical wise te en RR ae 
62} 11).. 28} 91! 11 Bt 10) 274) Ald selco chestae og 27 
+) Vas 11) Se a Rae pT DM ea (i pete cred eee) ee Es ee hoe 
BG Nee ed MOl Ge ae ace che eclbeal nak detec) east cam teed areal ena oa ee 
AD cM AD AO: Sx co's [ESOL ered eh edna eo Teteiel bite oe als eek aan eee ee 
Fe RES) Vas sees USER Vomit (emencee st Pacers [eertans prrcees, Ines beget (epigay teercis Pe (Ra, [cy hay Se 
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‘Rubber Industry includes all plants making hard, soft and sponge products and rubber composition products. 

*Rubber dusts, both crude and vulcanized, are classed as organic dusts and make up the majority of exposures in this 
industry to organic dusts. Other prevalent organic dusts are cloth, felt and wood dusts. 

*Next largest material is approximately 1.2% of total number of exposures. 


(N. O. 8S.) Not otherwise specified 
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Personal Services 


Exposures: Only two sub-divisions, laundries and dry cleaning estab- 
lishments, were surveyed in this group. High humidity was the most 
frequently reported potential occupational hazard, while dermatitis was 


second. High humidity was chiefly a factor in the laundries. 


Table 51). 


(See 


Controls: Indicated controls for specified materials are tabulated in 
Table 52. It may be seen that 43.5% of the workers exposed to high 
humidity had one or more controls. 


Dry Cleaning Industry; Occupational Analysis: The occupations as 
well as the relative frequency of material exposures are noted in Table 53. 


TABLE 51—PERSONAL SERVICE 
LAUNDRIES AND DRY CLEANING 


MATERIAL Total Laundries Dry cleaning 
Number | Percent | Number | Percent | Number | Percent 
Toran NuMBER WORKERS EMPLOYED..............0000005 0 |S 3,781 76.7 1,149 23.3 
ARE MEUIONES Sic ce ec c0 ee eee sla cls te ee cas vee eeeteee's 2,321 47.1 2,027 53.6 294 25.6 
IP MINRETR RELIES SREMLEEOOEPL fe ood wre. crs oa o's 6 2's 0's «0 vielen oid tre ale 60% 281 5.7 237 6.3 44 3.8 
Fea ROR VCRER Gis oe oa avieais 2 Wiese so sisie Se se’ wee ee Uwe 232 4.7 51 1.3 181 15.8 
A erasers eae otra aha Mlacclaia’n Sic zinwidlath Bin tip vie ea cle moines ae 198 4.0 160 4.2 38 3.3 
Se reMIR MERI ERIICIM TONES Shores h oli! anc wis a avalt o's els nial s aele wlaie’as te 111 2.3 94 2.5 17 1.5 
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re ao oa 5) ola ale ain nie vivie cig guava. ele eissvaus 3 _ 3 SF a hac dd a ala ehatetl Mie taro tater 
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TABLE 53—DRY CLEANING INDUSTRY! 
MATERIAL EXPOSURE BY OCCUPATION 
Survey Data: 61 Plants; 1,149 Employees; 547 Employees were given 902 Exposures 


Numser or Workers Exposep to Sprecirrep MATERIALS BY 
OccuPaTION 


‘ 2 
>| 3] a] le ale = e |. 
2| 6 ie = 
3/2188) 3 eelee é 8 6/2/88 

Occupation E a 3 @ | wai 8 z |8 8]/3| 3 la: 
ale gf] 2 33/85] 2 ~ 3.) 8 8 Be) sig 
SSR EO CEE EEL ELLE 
Hidia |6 |< ja Oo |alolala |S 


Hat — ‘plockers....... 


Rug cleaners and dyers. . OM Ee ay ceed padre Bree 12 

— emeR Eraasie sicen o's « theta 
Superintendents, manag ‘ nag | Sei patel ne 1) 0 Senn ties, Bei ae ae Se Whe i eae WO ty el IE Mami ecg frei ic 
oe ETN nn ce ibaa send oneinne medtew eee cas lee debas ala lee sails a alewee S16). .coh CE ae ice ss 
I ee Neer ae nei Lucan atcaoapoavapasaclases|veeeleasa| AO Poceslase s|aesalpecs|sesc|/saaepaeeel eae 
Na a rae wate aaialeisis< ereisin 1 tin a sik e'vioid w sieinie oes Loieleu 4 Bolas eboaa ch eces cast pao eae aa os] ceateee ea ieee 79 


Includes dry besa dyeing and pressing shops, but not laundries except where laundering is done incidentally. 
*Next largest material is less than 1.0% of the total number of exposures. 
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Summary Tables 


Table 54 is a summary of previous tables showing the materials in 
each service group to which 10% or more of the persons in that industry 
are exposed. 


Table 55 shows the number of persons, in the sample studied exposed 
to the important materials, irrespective of the industry in which it oc- 
curred. The table lists “important” materials not from a numerical 
standpoint, but from the possible injury that it may produce. For 
example the study as a whole showed numerically that metals (N. O. S.) 
had the greatest frequency and that lead was 11th in numerical order. 
However, from the standpoint of potential pathology lead would over- 
shadow metals (N. O. S.) since most of the metals classified under this 
were iron and steel. 


It is believed that our sample for each group was adequate and 
consequently that our percentage could be applied to our industrial popu- 
lation for each group, so that we may estimate a total ‘expected’? number 
of Indiana workers potentially exposed to the various materials. This, 
however, requires an accurate knowledge of the total number of workers 
employed in each industry for the present time. In the absence of such 
data, and with the knowledge that such figures, if accurate at the time 
of collection, are subject to change, the estimate of the total number of 
workers exposed to each material was based on the 1930 census, corrected 
according to industrial classification used in this study. These data are 
shown in Table 56. 


The choice of the 1930 population census instead of a more recent 
biennial census was due to the greater accuracy of the decennial census, 
and to the belief that the 1930 census figure most closely approached the 
actual employment at the time of the survey. 


Table 56 shows the number of persons, in the industries studied, 
who are expected to have potential exposures to the materials classified 
in this study. The estimates are based on the total working population 
in those industries surveyed. Since some of the industries omitted would 
contribute some additional exposures, it is probable that the expected 
number of potential exposures for all gainful workers in Indiana will be 
slightly higher than the values shown. 


Thus it would appear that for Indiana one would expect to find 42,540 
exposed to dermatitis producers, 11,566 to silica dust, 11,886 to lead, 1,059 
to cyanides and etc. 


These data reveal that a large portion of Indiana’s industrial popu- 
lation potentially comes in contact with numerous hazardous materials. 
Further it is important to remember that the material contributing the 
greatest number of exposures may not be the most toxic material. 
Nevertheless, these data properly interpreted are very useful in planning 
preventive programs in the future. Basically that was the objective of 
this huge “physical examination” of this large “industrial patient” of 
ours. We have our findings on physical examination, certain laboratory. 
studies now seem indicated so that we can reach a true diagnosis. Once 
a diagnosis is made the treatment will be apparent. 
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TABLE 54—MATERIALS IN EACH INDUSTRY OR SERVICE GROUP TO WHICH 10% OR MORE PERSONS 
WERE EXPOSED 


Exposep PERSONS 

INDUSTRY OR SERVICE GROUP MATERIAL — 

Percent | Number 
HWxtraction minora. 55 eet ee a ee dee Seas ee Bituminous coal dust................. | 70.6 3,320 
SUCH MESbs ce tell cu bae hpacer aa eee 16.2 761 
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Extreme temperature changes........ 12.7 1,942 
BiliGa aust. ced. th. Mee aa 10.9 1,675 
CLGUIOR ANG BIMOG eos eee ae eo hs oe ta ones Oreanit Gusts. 64.5. nate eco serees 14.6 | 2,548 
POOL DNG AUICU” si ies walks coche caer ems Theremin ees Dermatitis producers.............-.. 32.7 11,601 
High ‘hymiciy. 6s lek.po hd cs Phe te 17.2 6,102 
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ASE ANG NETTUTS: hes ester ror ated se sea saan eer Ure COPPBNIC MINATE oa cues ves eth ies oh aa hia 34.4 | 6,448 
Paper, PYilting BUCy MINOW 3. cc. 2s 4 aio ios shea Vee dea nae MOR 52 ours pattie tee cite awn hs Rea as 15.2 1,841 
MOE: 5 Date acs Festi tod Oe PPh BR 13.3 1,604 
Onganio solvents 4 sce ciey’> «veoh es 68 12.7 1,529 
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COTTANIC MUSES. 4s ssea -pickinca> oo eee 10.0 2,182 
Dermatitis producers...............- 9.6 2,088 
Personalisorvices sen. GevcaGa ae ees cobiek + FUE eae deee Mighihumidity <s.35.2.. ead. bk 47.1 | 2,321 


TABLE 55—N UMBER OF PERSONS IN THE SAMPLE STUDIED EXPOSED TO SOME OF THE IMPORTANT 


MATERIALS 
| Number of 
MATERIAL | employees exposed 
Inorganic non-metallic dusts: 
IOS AUR Paes acai 52h aE ea SE Oe ERE ORR oo Be, x LAERR STE. Le eee tae Ss 11,842 
MUU UBER ao cee toa enn Cais coat A an ties etre OMS AcE SEEN tire tik c tail bmnie s.& eee 11,312 
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POULENIT DT OMUOUSS <oace biaie ice isi seis ns, Sunes NIE OINTE GPS fh aw: aca le ln Re AC SmMRRIR ISIS na ata rene ea 10,067 
ADERANICAOI VON USE Schick ties Gosche AE Sank yoo. RE ESA ER DIE Ecc § KICRE A RE ae Rn Ie * 5,128 
ETI GT dC Na ease ate aE c's Se aA UaRha Vy. Wivr'ns aha Mid opm ates ow ranaiis ca Fars Ec Cocoa ew aa 2,381 
BIS UNTIIS wickcro cio athe nig Gate eae Re ee SRT Gua SHS ceca ale Ga La SR STE Ve toe WR ew RRR 1,248 
1 Daca: ee aoe eae SI: tena 72 Gircthiy SR ears Gr eh a aed hey Serie dn Vos MR MR PROS ie atead “Rta Tia Ae ea 971 
COA TAT PROMMOUS: Fe tiak Snr b eles sk sie nbd swintelbnrs we ket amines +i, Cuca bvbieye ele Seba tele ee fee 638 
MD SAMA CLO Cores store oasis Mears Wee Ge Sis inc EIN Wiz ee PIRES Fale 8 A. Hasek NRIOL ICS ote Se 579 
HRM ORSNATOU Hy ATOCAT DONE Hs cite «cai ce os cine ota AEE Acree Wiss Civ Eochans DREW Ree ce 452 


BR SUP URTV Gaon rai lsitee rs esse REnn Gey las € ia em cnse nN Ww Sita ta Mp OUD re rsala eC bra Sk ie arial (er Ona RISE ee 136 


jo Joquinu pojoedxe oy} ‘oindy snsueD ‘g " oY} wey} J0zBe13 SBM AI}SNPUI [207g PUB UOIT UBY} 10410 S[R}O]Y OY} pue AIYSNput peT][y pue poo ey} ut pe 


*AOAINS OY} UL poutezqo yey} Jo Zoot se 


udAIZ SI pesodxe suosied 


SAINS SIOY1OM JO JEquINU 94} SY, 


19Z‘¢ 


Joyyvey | puv uot 


166°% 


0998q0} 
pue 


te pros rae : 
lla jo 8 ota Se re a 
Ke Gere: ri 
Reg. WE. apeine N at a = 
gts eet - 
aig we Ae = 
(alee Eo ae be 
tie cea es pe 
Gielen es ee roe 
Geet | eee id 
- ARE AG Nese ie? ae 
We Rage oe (Se ros 
se ee = 
+ Gling OE: a 
ec Ngee i 
oe aes aes _ 
+ ata SRS ices = 
igi Ue ie i 
Pe SE Se per 
9 Pe 6¢0‘T 
OFT er seo‘t 
Be bana hod 
~<a Ree oe 
CEZ ee 092'T 
IT Mig cara SPST 
L6G ¢ 19¢‘T 
cog Or Ogt‘z 
|i |S peenea | Sie feast ee eas PILZ 
oe (ee ee tae 
Chl At 3 81g‘ 
REE (se gis deta T10‘e 
| CO Satie le resabied ad IZL‘S 
a Rie ts La 
Gee ol eho 'F 
9L¢ ¢ 689'F 
ee A mes oe 
CEF #88 SLZ‘IT 
92% 89691 | SLb2e 
SIF 0% 988 ‘IT 
ThE O1Z‘T 689° LT 
FI0'T | 86 Z29‘L1 
826 166 188‘S1 
C88 9¢2 002‘0Z 
L¥I #8'e | 999‘IT 
oge't | org 2296 
88h 28 182'12 
096 Sel 086‘ Fe 
2z0'T | 699 OF ‘Gb 
zee‘'l | 18 eL1‘69 
FOL‘LT | ¥80'FS | 690‘H0P 
peyre | soLrysnput 
pue =| s[erourur | = [[8 107 
[worMeYyD uoNseTXG) [eIO], 


IWBIQ) 


eee HR NS “Eig” Dh PNR bak | Ue 
0 re Tl ie ek oe ae ace 2" | RO ae ep 
ip soos Palghat Wise arg 6p Or irate were 
¢ 9 ee I 
|, ee Ce Ce Ce 69 
Fn ee ee Cee ell 
6& (ye Ce ee 9 
Fae aden a Z brereeeeesl g pioneers aie os 
I re oc 17 ee 
0z 7 ee Ce Cee 6] 
z9 (Co Coen eZ 
ai Sit £6 i! Lg 
9 0g ¥g 9 ZL 
IT OFT le Ne sth tes £86 
L OST 62 G 9T 
&6 7) en Go en Ce Cee 
8% OFZ ¥ ¥ él 
Zel 09G  frcceccrtctferte reece efeet erect [eee eee es 
OL 9¢ ee Coe gz 
#8 geI (7 a 
b 982 T9T £ 8 
oor v6I bs IT ST 
oe vg 4 ve Tg 
Pee ee C6L 5 ee Ce 
1g ves O8T £ 6E1 
+9 88 or I b 
681 ost‘ T Mer Be 6 
6F got e8P SP ZOE 
IT Ost Lel 1 (oa 
OFT 062° : Oysesieg | (AOE aeantiae &% 
SCE 066 ‘T Sit Or 61 
GIP 062°% 99 G 636 
902 090°T €£0'T 6Z SZ 
SIZ og.‘ T 88 Gg 168 
£86 0ge'9 820‘T GL 00L 
8 OFS & 989 +9 646 
0F8 069° aa 8 881 
OIL 0&8 2 T9T (aa 981 °F 
£eP 080 ‘OT 628 | IST GL6 
L¥S 028 '6 oss I SG 026‘T 
£lh 0ZF‘6 889 SIT 068‘ 
8oF 68 ‘1 Or 1d 099° 
I8€ oge‘T Te8‘T a 198°S 
¥6 0¢L‘T Z01'9 OLI‘T 98 
veP 090°9 F91‘Z 092° 1Z¢ 
996 00L‘9T 109‘TT LOI 892 
696‘ 002‘ 66€ £9 908‘T 
9FI‘L cog‘T9l | 106°¢Z 168 ‘ST 6FF SZ 
jan [9078 Pen? pens 9u0}s 
pue pue pue pus ssv[a 
wey} 40430] wory «Pood | BuIyIID | ‘ARTO 
+8[8}0 WW ; 


ee ee ee iy uInIpey 
ee ae eee snioydsoy ey 


sourmy 
NS aN tee ysnp [Boo oylOBvIQIUYy 
eee eprydins ues01pAH 


ee ee sepAya 1V 
ce ee ee spoe ore’ IQ 
ey ysnp sojsoqsy 


one eeeeseeeeenese cease S[BUIoIpe Ww 
eee eae ee uinrm014) 


ees suoqivooi1pAy poeyeueso[e yy 
ee ee ie ey soprusAd 
a es spunoduioo puw anyding 
ee ay syonpoid 18} [809 
Yb in, Se oe CS °O'N) Sieg 
oie a, S194 }O Puvw S.19}Se ‘S;OyOoTy 
erate eon tat ok MS ee st PT go. mY a 
Jisece sare ese seese eres cues suorjoojuT 
eae rr, CSO 'N) speoray) 
ee ey AuOUITJUW 
Cr sionboe'T 
Cpr te eres aprxorp anydyng 


[os eeesensenns (uune[o1yzed you) S{IO 
ate reese ae ee splow [eioulyy 
Pals knee eee cea a eee squreg 


Ber arene a ayexqV 
beeen eee eeeeeees SJUOATOS OTUVTIC) 


Hager tae aa eprxououl uoqieD 
icicle pee qysnp [Boo snourung tg 


sysnp snovo1r[Is-uoN 
CN Se Sey sjyonpoid umeyo.jeg 
Pree kay se aie ('$ °O'N) sasey 
pin ath Rioters (e Gone Rape s}snp oFVoTTIS 
ihedara woaca @abeury steeple ue tase qsnp vols 
“““SesuByo o.1nyB1edUle} OUIOI4XTT 
ee a ee Aytprumy ys 
eee eee oe Pe oy s}snp OURS. Ave) 
bs etc eth S19ONpold sijyVULIICy 


fo oie cece b le abe ape nie CS ’O'N) STRI°W 


sasNay 
“S ‘O O0$6I—SaaA0TANG IV OL 


TVIMALV 


AWGAUNS AHL NI GANIVLAO VLVG NO GaSVd STVIUALVW GALVOIGNI OL GASOdXaM VNVIGNI NI SNOSUAd JO UAAWOAN GALOAIXA—9 ATAV.L 


140 


Acknowledgments 


For policies and letters to manufacturers, prior to the survey, the 
Bureau is indebted to Dr. V. K. Harvey, Director, Indiana State Board 
of Health. 

The industrial file was completed largely through the cooperation of 
the Indiana Unemployment Compensation Division and the State Planning 
Board. The data on milk plants and canning industry was supplied by the 
State Board of Health, Bureau of Dairy Products and Bureau of Food 
and Drugs, respectively. The Indiana Canners’ Association also supplied 
us with a list of canning plants. 

The field work was carried out by our own personnel with the valu- 
able and immeasurable service of the United States Public Health Servy- 
ice, Division of Industrial Hygiene, by training our field staff, organizing 
the office and assisting in the conduct of the survey. Sanitary Engineer 
J. J. Bloomfield assisted in the training of the field staff, Mrs. Mary F. 
Peyton helped organize the survey and Mr. Richard T. Page assisted in 
the summary and writing of this report. 

Other agencies that cooperated are the State Labor Department, 
Mr. Thomas Hutson, Director; Bureau of Sanitary Engineering, State 
Board of Health, Mr. B. A. Poole, Chief; state and city Chambers of 
Commerce, State Mining Board, and officials of all the establishments 
covered in the study. The officials cooperated whole-heartedly in furnish- 
ing the information requested. This is deeply appreciated by the Bureau 
since the survey was voluntary on the part of plant officials. 

All illustrations are by Bird Baldwin, Staff Artist, of the Indiana 
State Board of Health. 


APPENDIX 


A—Forms 
B—Industrial Codes 


C—References 


wba 2 


alae 2 


143 


APPENDIX A 


rs > 


ANAIDAH TVINLSOGNI 40 NVANNE ‘HLIVAH JO GUVOd ALVIS VNVIGNI 


sooAo[dug UNULIxe 
JoH00'T [ENPiAIpuy 
wooy youny ‘deg 


fd “ON 10430 
“ON [eu syIvUrey isyreuleyy 
& a WAaug Hd 
sn 
" A cod LL Ss Bs ces el Neal ec (ican eG cee: estes Marna 7 7S rst! cos pert ON CRM AM ngs its eee ON 
JaMoyg ROVE ete ah ce tg ie Ba it : 
iSyIVUIS yy aE Oe ee Sok poured], Sox 10430 
PMOL, 12430 
Jeo], uoUruIOL) Aa ti Pee SS oe f 
ee aie ee ON ciao niente aici: || Sa aE RAE oT ee oa! 
- deog connor cesar MH pie net 
Z Seeecneceastestyp i D1) fal ee tel pes ipee Aor 5 Sc awe ema an cat aed: (i i Dine eae he Sex Ve eee a carcass 
& Joye M JOH Teiarer ener: Se ; 
= TdyVBM PlOD non sheq “ON (Oeste ee se SC ae Re ae Sin tian Cons Sebi ae eT an OLNGO, rte iniemtes Ue aaa his LMA. oe, iecity fim Wyle 
Pr Say apy OR ey wre Utes e i iif Oe ea ie pers ies ae ae oN :wooy | ON _ :90y91urUI09 
ba Nd ape ee i Cae oe cox PEV 90m |------------------0 idee dos 
“ON AUIg | ‘roo ae SSOUMOIG |--------- oun, [IM 
2. MO Sa RAND TRSED AT ESS GU PRES UEC! 
2 dng uourut0g Pa ee ie 
A SRS ecm srspseoroememresrcra Samer \aNecit at eae ee a ace ME cece J WRENS ech Se eae si sack, SBME ESE iStaEe ck al Gae: ouoN 
Z dng yenprarpuy | SR He enes Cee oad Mees aR eas "cet hd, ASCO) aba pale (ee pera TERS RE Tou acs OARS So 
I - sicshsige 131 SRO Ma Wears Co cae cas: feomas dake oul, Weg sueroiscyg |~ ---""=qoBI}UOD yeyidsoy] oul, Wed 10,9011, 
QA “ON urequno,y | [UO1}PBZIUBSIC) Aqayeg 
————————————— Rp ieet 92 $e ge PE SOE MOU or net naar OU Wht f° SE Liem ta oi 6 a ee oaiieritie Dine it: Cait our [Ma 
nS Ajddng oyqng | | 
N. LLVLINVG | Sau 0a GNV SLMaNag SN ISIAOUY TOGA | SN ISIA Ud ALaavS 
rca ea nee toes GE Se Be ck a Dan Se a? PL Pe een er al” Bane ORR Tea ier nae tg ce Ue Gua ake eam ee Sg Ue nk ae Lm a Oe mena ae 
wane none een enn - nen - ne, iE. ee tetnntan-sathenneodenanestanenncnnnnsontenedantnns HilndbsSmntarnnannntgngesansa9 anna 42a ensGeese ne an se che ke Smtao as ae tia aa er are aa ims il air ee ina 
shad RGR = castes W 
IM Ne rag er re ree ee eee ere a ate. 5, GEIB AMUN, Ei Rls ORE LT eee PA nk Be rg ale a's ne Te 
Presi Bina hg hen RE pet TE ORC SE EOP EPR ON et) SYSOP” Pea re PONE WEIN mT 1) OM WRIT ON Eel Vo lalate oo eaiacency gobaae haunt aS mae nggtime ae. Sorc n ee LAS 
sis sii pola beatae bee OPCCE rk ogee ed INE POU BO ER ee re eas pare ais yk aig ae iB aback mancies sis Ce ad atlas ache ea el 
Si ieteealaiapnerennaneibetaiaraas na cece VLVC AOIAUAS HLIVAH IVINLSAGNI 
eee ee 5 TERT AMAUAS ANAIDAH IVIULSAGNI VNVIGNI ~ cs 


144 


axe60aQ09Qaenonanan»#)#)_0oanaDaMa0n0na*R)aSannaeee eee eee 
ANGIOAH TVIULSONGNI JO OVENNE ‘HLIVAH JO GUVOd ALVIS VNVIGNI | | | | TLOL 


S| ee) ey ee eee | ser iad) | 5 Se, pee ee 
io) >la|oQ|] 3/8 5 
oo me 
& 2 wietelelel sé syonporg-Agq elie | 
bore lei eifiale pur spony ey 
ro ce) ct 
Bpon [Bio 2 2 g ~ S é B qor jo o1nyeN uor}zedno0Q) 
a 3 a SAIYVSO NT | sAT}ISOg suosIog 
— Se jo Jequinny 
seinsveyy [013U0D uor}RII}UO A [BIOUDy 4s 
PART Wet as eb ence Petes ey hoa Ieee Rane DUBERS = Toe a ee Re PPE aD City PAPE MEN To ee ARCH DORAN aint oo ese re ea aeRO em aps es clea il ett ee a ia ae OLY CS NT CRO TER 
ula aa ica ee tae hoa amc adie 20, 415 AIR A ORR a ONPAMOOST SHAQ ARE ee Fie tas aie = ine Se es SET BE eee Ee EE eo em eg ee ae Eee oN ea a 
De | pcahege sa a= ee ae ROMER? Tae TP Re oe Tee SS ON PUB’ Sp0D) ATSN PUTS Ser ee er ry ne oe ae de ee Ce a Te Td ODEON 
VLYC AGAYNS WOOU WHOM : 
ee roraty aoe ied etierente Gu LO, 


2. RR aaa ODES SS Tan os ae AWGAUNS ANGIOAH TVIGULSNAGNI VNVIGNI 


ANAIOAH TVINLSOGNI AO NVAUNE ‘HLTVAH JO GUVOE ALVIS VNVIGNI 


| | VOI, 


2 ee ee ee ee ee ee) ee ee ee ee a a 


a ff ff | | a | | a | a | ee | eS | | ee | ee | ee | ee | eee | | 
— | ———_S$| $$$ |§ | | ———— J | || | | | | LL 
—_ |§ | |_| | | | | | —_ |S | | |__| |S | | | | | | |_| T_T. 
—— | qj]| |_qj]| qj qj] qj] qj] qu—€— qj] q]|) qj] cr —q— qe | cqe me cqqc—\|-q_eqgjywum |) qe uum | uuxeri | ui ——|—_ 
————_|§ ————_§| |) | | | | || | |§ |S | | | —_) |§s |S | |_| | |S  _ ) |S | | | 
ee ee ee ee ee) ee ee ee a ee ee ee ee ee ee ee ee 


“OOW | “JO | 90 | “SIO |OYIO|"N “U|"H'd} ‘d a: Nama far) at Pee | “a “u0y ‘0D d rc i “iL rc i WwW 
“OOV | HEM | AIS |°a’S “DIM E29: “Uy Te) su] o°s = ‘ON 
ae sai, ae ii es ig a cha 10,0011. sooAo[duray que[g 
Sp1000% OsIN NT uvroisAy gy peurery, Tevidsoxy el jo oquinny 
pus s}joucg uoIstAorg Ajoyeg 
TIAVIVAY SI FOIAUAG GULVOIGN] WOHAA OL SNOSUGT 40 UAWON 
Sta AROS SITET Tas RR PS EE RE a EE RR TET a agree POT 314 a OB 1 ieee Gee eae tei ema cet sna Sonheities 5 hder cated saiabintss detest atct riche fh 


GOIAUAS HLTIVEH TYIALSAOANI Rede aks 
AGAYNS ANGIDOAH 'TVIMLSAANILVNVICNI giuLI0,y 


eee = ae 


Thee ents «Sena |= eae aw is ee nee sae eee ein ea see |= o eeen | eee maa) eewe==inseoeslescee ==lnecansl ies same inne esl satan =i aawae elena cal ice <cietwa solace orilessee els cmeeslawonmnuyl inbasbeloaee ne lanaveel aaa 
|__| ———_ __— |_c_|\ cjg |e ee) |) |] | | | | | | | Ky j—| |c[c]KgH|q— |\j—-—_]——_|———_—“]|/——“__——_ 


US | HH | PW|HIH| S | 4d | dL} say | weg | PIV | WV || AAV] 9d | TO |} WO | 4S | 4d | 3H | 410 10 | *OS | OO 


d {Ora} wr | mr | seq | NO | wyO] mV | OV | ATV | OPV || Wa | SO | FT IS | FU | UW] PO} SV |] DO | SH} ll || “210 | 99%, | AAO} “ASV || THIOL 


snooue][oost “Jog pur “Oa see seseyy 


beeinintray. saat gah espe re aes 5" SS 5 WA ep aco es Se Gee ca terse My A A jo owen” 


TVIUALVW AG GAIMISSVIO ‘CUSOdXH SNOSUdd JO UAAWAN 
AGAUNS ANAIOAH IVIULSAGNI VNVIGNI 


arihe Mantes Sore: SP ONY is SU ty Pinch Sue nai etiees:. poo Asn : 


SSS SSS SS SSS SS SSS SS SSS SS SS SS —————e———————————e——————————S eee 
GANGIDAH ‘IVIULSOGNI 40 AVEUNE ‘HLIVEH AO CUVOd ALVLS VNVIGNI 


TVLOL 


——— | | ——— | | | | | | | _] ——————————————————— 


wooy | yO | Aaug | ysnpq | romoyg| jeaoy, | aor | deog | on | OH | PO | AUS dng | dng | ure, | -dng 
qeyoory | youn] Nd oy} | *wW0D WH | PICO ‘woQ | ‘pu | -unog | “ug 


“pul “deg 
DNIHSV\A 


TIAVUVAY SI GOIAUIG AILVOIGNT WOHA\ OL SNOSUTg 40 UHAWON 
For cbs | ee GR Ae SURED eR ce war ee gen Sea Qs cee Grates Seager at ADISNPUY JOIOWGN Co oso eS oa seer ee ts ae eee tone OPO ae SBP 


NOILVLINVS TVUANGD 


GED SENS Rae ATAUAS ANGIOAH IVIMLSOGNI VNVIGNI 
g WLIO, 


GANHIOAH TVIULSOGNI AVAUNE ‘HLIVAH JO GUVOd ALVIS VNVIGNI 


| | | IVLOJ, 
En ff _____ fe ________ 5 _________} | __________})_________[_________ _}(__________1f-_ _____________}_____________ }-_______________,,________-} 
Fl _____________ 2 _________}__________f________\[______{[{________\f________—|[_________‘}|___________1,____________,____________1 
WU | “AOIg Ww WwW cc § W rc | Ww 0198 UY “AOI + BY Old, Ww 
WTIOL 10g poptaoig popraoig peplaoig s10MoYg SOLOPWAVT surezUnoT "ON 
sTeulig) suosieg JequUINN]| J0Y30 JequINN | SelAlig JoquinN]| s}oTIo J, 1equinN sequin qequinn JoquinNy sooAoldurg jo queld 
JaquInN SS i | ‘ON UInUIIxe AL 
SHLLITIOV,] IATI0T, DNIHSV MA ONTXNINC 
rach pei yaks = leg a Rh at RLS Pie SR PLE FARIA sak BRAG Boas es Pg Eck Mie bak Sto eae ATASNPUT. JO. UTE AE An eee ese eee ee eee eee = OPO) aaa E 


NOLLVLINVS TVHANGD 
AGAUNS ANAIOAH TVIULSNAGNI VNVICGNI 


ee ee ee ee ee 


sik on isos SNOSHAg IVLO], 


SS ee ee ee ee ee ee ee 


-——|————$|\———<—<——- —— ————|——-| ———_|— 


12430 
ROT 
soyertdsoxy oury ity 
Joyerdsey 

SYSe sVH 

Spode W PM 

Ce 

qsneyxy [B00] 

UOI}B[IJUO A [B1OUDT) BAIZESAN 


uote] WUE A [B19Udy) BATIISOg 


IOULNOD AO dA J, 
pesodxy seeAojduig jo lequinny 


soquINN Weg 


rea eperinn a Sia i eR nS re a te e o e ae part Sy a ae ae oe en ae ATDSRDUTAOOUIG NT fo shen Serena ia te res ta | et es ae gO POO LeUEnO mT 
Se SO tS ri asa ree aa ca al el ieee ee eee cae ea SE jewoye yy 


AULSNGNI HOVE NI FHOASOdXH GAIMIOddS UOA SHUASVAW TOULNOO 
AWGAUONS ANGIOAH TVIULSNOGNI VNVIGNI 


oF wuld 


151 


DAILY OFFICE PROGRESS REPORT 
INDIANA INDUSTRIAL HYGIENE SURVEY 


BT? aT os ai a ie Saito RR Satan Ua ENE A ol SE Cae 


152 


INDIANA INDUSTRIAL HYGIENE SURVEY 
ASSIGNMENT OF PLANTS 


Date Letters SeNtins ooo es seen cee neeeccece eebewerreaceseneeerece> Gc), eee CRE BEST i. AE. TPO a 


Puant Data Size INDUSTRY ENGINEER 


61 or; O T 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 z 0 T 0 0 0 0 0 UlulLy, 
ral 9 0 A T z 0 0 0 0 0 0 0 T 0 0 0 0 0 T 0 g 0 0 0 0 0 T T osByT[eqIg 
£% Ir | 0 € 0 T 0 € 0 5 0 0 0 S 0 0 0 T 0 0 0 0 0 0 0 g 0 0 0 I9JLOP[OYOOY 
02 or | Oo € 0 T 0 £ 0 j 0 0 0 ¥ 0 0 0 0 0 0 0 g 0 0 0 0 0 0 0 TOTAL 
+ § 9 0 0 0 T 0 0 0 0 0 0 0 0 0 0 0 ¥ 0 0 0 0 0 0 0 T 0 0 0 sopddey 
SI g 0 z 0 z 0 a 0 z 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T 0 0 0 Aysqurey 
4G 8t | 0 0 IT z 0 0 I ¥ 0 0 0 z 0 0 0 ¥ 0 0 0 z 0 0 0 ¥ 0 0 0 yooque][oH 
61 or | O 0 0 € 0 0 0 a 0 0 0 ¥ 0 0 0 0 0 0 0 0 0 0 0 T 0 0 0 AI00xK) 
61 8 0 I € 0 0 0 0 0 0 T 0 9 0 0 0 0 0 0 $ 0 0 0 0 z 0 0 0 SUrUde],T 
WV 
I 6 0 T 0 ¢ 0 T 0 0 0 0 0 ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bicglelelelelele(FielelelFiglelelFigielelFleleleleielelels 
BIB ele izieBlelegizglieilelz 2 g/2/B Fila (2/812 e138 aE 
Siz s/S8/2/2/8 (8/812) 8 B/RIS/esl/Rl/BIS /slRlBl Se] 8 a |e & 
g |e e | & eg Ss. & e | & g ee 
a a a a 2 a & UAANIONG AIT 


ES | | ee | | te sss ‘ 


TP10.L ¢z Avpanzeg | 3 ABplg | 1@ AvpsingL, 0¢ Sepsoupe | 61 Avpsony, | St Avpuoyy 


IVLOI, 


a TS TS 


SE6T “LT ATAL 40 MATA 
AGAUAS ANAIOAH TVIULSNOGNI VNVIGNI—LUVHO SSHUNOUd ATIVG 


PULCeEt tetra Lo 
SEECEEEECC CEC CECE Er eee 
> TAS aRene me tieserenariec wus 
oP) S]eeu se PSU SIG eter el ot el Gl ol alee el ar ee gen eae alt © _2sBuTietes 
Sei le ee Coy eee ee ee sepepeqoway. 
as ea) ee ae Pc ee ee ee ITN 
35 ; SiGe Sere ae ble Sees 5 Re aie GA SS ES |) ae Fae me 
ae cae 1 PORDAS | bie os — Aysusey 
eine ‘eis ela ee lenee ie = ie | = 
i ds iz REcae Ee 
Soi oS aS Pol aol ol eal al TGR seal wt alralea td og ae 
al tea ee ae Ce ee ic youd 
“ela feels inl» |oloelelo|oeleloleic|lelelwly|elwlwlsz lil wl alo - 
Avenue ¢ req uteo9 TIQUIBAO N 49qoyO Jaquieydag | gsnany Ayn Jo YooM pats = aS 


 -XIMAAM GCHAGTAUAS SLNVId dO WAGTWON 
Shas ATAUOS ANAIDAH 'TVIULSAGNI VNVIGNI-LUVHO SSHUDOUd ATMAGM 


97 


155 


APPENDIX B 


TABLE 57—INDIANA STATE BOARD OF HEALTH, BUREAU INDUSTRIAL HYGIENE 
INDUSTRIAL CODES 


Extraction of Minerals 


Coal Mines V9A Sand and Gravel 
Strip Mines V9B Limestone 
Ties 


Manufacturing and Mechanical Industries 


CHEMICAL AND ALLIED; 


Explosives, Ammunition and Fireworks Factories OVE Compressed Gases 
Fertilizer Factories OVG Drugs, Patent Medicine 
Gas Works OVH Glues, Paste 

Paint and Varnish Factories OVI Greases, Tallow 
Petroleum Refineries OVJ Oils, Not Petroleum 
Soap Factories OVK Perfumes, Cosmetics 
Blacking, Stains, Etc. OVL Other Chemicals 


Chemicals 


Cigar and Tobacco 


Cigar AND Tosacco Factories 


Cray, Guass AND Stone INDUSTRIES 


Brick, Tile, Terra Cotta O04 Marble and Stone Yards 

Glass Factories 05 Potteries 

Mirrors 2VA —_- Roofing—Asphalt 

Cement 2VB Asbestos Products 

Lime and Artificial Stone 2VD_ Rockwool and Other Clay, Glass and Stone 


Glove Factories 
Shirt, Collar and Cuff 
Suit, Coat and Overall 


C.oTHine INDUSTRIES 


10A 
10C 


Women’s Clothing 
Other Clothing 


Foop AND ALLIep INDUSTRIES 


Bakeries 19A Ice Manufacturing 
Butter, Cheese and Milk 19B Spices, Coffee 
Candy Factories 19C Other 
Flour and Grain Mills 20A Liquor and Beverage Industries (Soft) 
Fruit and Vegetable Canning, Etc. 20B Alcoholic Beverages 
Slaughter and Packing Houses 
Iron AND Steet InpustRigs, MACHINERY AND VEHICLE INDUSTRIES 
Agricultural Implement Factories 28A Aircraft 
Automobiles 28B Foundries 
Blast Furnaces and Steel Rolling Mills (Except Wire) 28C Machine Shops 
Wire Mills 28D Small Machinery, Implements and Cutlery 
Car and Railroad Shops 28E Heavy Machinery 
Ship and Boat Building 28F Other 
Wagon and Carriage 
Meta Inpustrigs, Excerpt [RON AND STEEL 
Brass Mills, Musical Instruments 36A Aluminum 
Copper Factories 36B Metal Specialties, Novelties 
Jewelry Factories 36C Other 
Lead and Zine Factories 36D Electro Plating, Metal Finishing 
Tinware, Enamelware, Etc. 
LEATHER INDUSTRIES 
Leather Belt, Leather Goods, Etc. 40 Tanneries 
Shoe Factories 41 Trunk, Suitcase and Bag 
LuMBER AND FURNITURE INDUSTRY 
Furniture Factories 44 Saw and Planing Mills 
Caskets 45 Other Woodworking 


Piano and Organ 
' Paper, PRINTING AND ALLIED INDUSTRY 


Paper Products (N. O. S.) sereee 49B Engraving and Developing 

Wax and Wall Paper 49C Lithographing 

Paper and Pulp Mills 49D Newspaper 

Paper Box Factories 49E Stereotype 

Book Binding 49F Other Printing and Allied 

Textite INDUSTRIES 

Knitting Mills 2 55 Hemp, Jute and Linen Mills 

Textile Dyeing, Finishing and Printing Mills 58 Sail, Awning and Tent 

Woolen and Worsted Mills 59 Other Textile Mills 
MISCELLANEOUS MANUFACTURING INDUSTRIES 

Broom and Brush : ’ 68A Dental Appliances and Supplies 

Button Factories ye FF 68C Signs 

Batteries ? 68D «. Toys and Novelties , 

Lamps yo 68E Hair Goods, Artificial Flowers 

Other Electric Machine and Supplies mihi 68F Lenses 

Rubber Factories ay hi 68G Lamp and Window Shades 

Straw and Strawboard Factories 68H Other Miscellaneous Manufacturing Industries 


Personal Service 


Laundries 98 Dry Cleaning 
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TABLE 58—MAJOR EXPOSURE CLASSIFICATIONS 


Accelerators 

Alcohols, Esters and Ethers 
Aldehydes 

Alkalis 

Amines 

Aniline and its Compounds 
Antimony and its Compounds 
Arsenic and its Compounds 
Benzene 

Cadmium and its Compounds 
Carbon es aes 

Chemicals (N. O. 8.) 
Chlorine 

Chromium and its Compounds 
Coal Tar Products 

Cyanides 

Dermatitis Producers 
Anthracite Coal Dust 
Asbestos Dusts 

Bituminous Coal Dust 
Non-Siliceous Dusts 

Organic Dusts 

Silica Dusts 

Silicate Dusts 

Dyes 


Extreme Temperature Changes 
Fluorides 
Gases (N. O. S.) 
Halogenated Hydrocarbons 
High Humidity 
Hydrogen Sulphide 
Infections 
ks 
Tepaners and Varnishes 


Manganese 

Medicinals (N. O. 8.) 

Mercury and its Compounds 

Metals (N. O. 8.) 

Mineral Acids 

Oils, Fats and Waxes (Not Petroleum) 
Organic Acids 

Organic Solvents 

Paints and Enamel 

Petroleum Protas (Other than Solvents) 
Phosphorus 

Salts Tnorganio (N. O. 8.) 

Selenium and its Compounds 

Sulphur and its Compounds 

Sulphur Dioxide 


TABLE 59—-EXAMPLES OF PRODUCTS INCLUDED UNDER EACH MAJOR CLASSIFICATION 


Accelerators— 
Ammonia Formaldehyde 
Butraldehyde Aniline 
Butyl Aldehyde 
Butylamine 
Butylamine Aniline 
Diorthotolylguanidine 
Diphenylguanidine 
JS Seas (anid 
Paraphenylenediamine 
Piperidine 
Tetramethylthiuram disulphide 
Tetramethylthiuramonasulphide 
Thiocarbamites 
Toluidine 
Xexamethylinetetramine 
Alcohols, Esters and Ethers— 
Ethyl and Methyl] Alcohols 
Amyl Acetate 
Butyl Acetate 
Ethyl Acetate 
Esters 
Aldehydes— 
Acrolein 
Formaldehyde 
Alkalis— 
Ammonium Hydroxide 
Barium Hydroxide 
Barium Oxide 
Calcium Hydroxide 
Calcium Oxide 
Cleaning Compounds 
Magnesium Oxide 
Oakite 
Potash 
Potassium Carbonate 
Potassium Hydroxide 
Sal Soda 
Soda Ash 
Sodium Carbonate 
Sodium Hydroxide 
Sodium Salicylate 
Sodium Hyopsklorite (dry) 
Washing Powders 
Wyandotte Cleaner 
Animes— 
Alifatic Amines 
Aniline and its Compounds— 
Acetanilide 
Dimethylaniline 
Paranitra aniline 
nes and its Compounds— 


Type Metal 
Arsenic and its Compounds 
Benzene 


Cadmium and its Compounds 
Carbon a ACI 
Chemicals (N. O. 8.)— 
Organic and Inorganic where they were not specified 
Chlorine 
Chromium and its Compounds— 
Chrome Ore 
Chromic Acid 
Chrome Alum 
Potassium Diehromate 
Other Chromates 


Coal Tar Products— 
Coal Tar 
Coal Tar Paint 
Creosote 
Cumar Resin 
Hydroquinone. 
Napthalene 
Nitrobenzene 
Phenol 
Phenolic Resins 
Pyridine 
Cyanides— 
Cyanogen 
Hydrocyanic Acid 
Potassium Cyanide 
Sodium Cyanide 
Zine Cyanide 
Dermatitis Producers— 
Animal Products 
Chocolate 
Cutting Oils 


ps4 Products 
Anthracite Coal Dust 
Asbestos Dusts 
Bituminous Coal Dust 
Non-Siliceous Dusts— 

Alundum 

Barium Sulphate 

Bone Meal 

Calcium Carbonate 

Corundum 

mery 

Limestone 

Marble 

Maynesite 

Rockwool 

Plaster of Paris (Gypsum) 

Tricalcium Phosphate 
Organic Dusts— 

Cotton 

Coke 

Carbon Black 

Dextrin 

Feathers 

Felt 

Fibre 


Fur 
Graphite 
Gums and Resin 


Sawdust 
Sisal (Hemp) 
Spices 

Straw 

Starch 

Wool 


Silica Dusts— 
Agate 
Berotonite 
Chalcedony 
Cristobalite 
Diatomaceous Earth 
Flint 
Gannister 
Granite 
TInfusorial Earth 
Jasper 
Novaculite 


Tridymite 
Tripoli 

Silicate Dusts— 
As 


Extreme Temperature Changes 
Fluorides— 

Calcium Fluoride 

Fluorine Gas 

Hydrofluorie Acid 
Gases (N. O. S.)— 

Acetylene 

Ammonia 

Carbon Dioxide 

Oxides of Nitrogen 


carol Hydrocarbo: 
alogenat y ns— 
Carbon Tetrachloride 
Trichlorethylene 
Perchlorethylene 
Dichlorethylene 
Pentachlorethylene 
Tetrachlorethane 
Ethyl Chlorbromide 
Acetylene Tetrabromide 
High Humidit: 
Hydrogen Sulphide 
ections— 
Actinomycosis 
Anthrax 
Blastomycosis 
Glanders 
Sporotricosis 
etanus 
Tularemia 


Printers 
Stencil 
Lacquers and Varnishes— 
Duco 
Shellac 
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Lead— 
Babbit Metal 
Lead 


Litharge 
Type Metal 
White Lead 


Manganese 
Medicinals (N. O. 8.)— 
Cocaine 
Codeine 
Todine 
Morphine 
Opium 
Pharmaceuticals in general 
Mercury and its Compounds 
Metals (N. O. 8.)— 
Brass 
Bronzing Powder 
Cobalt 
Copper 
Tron Dust 
Iron Pyrites 
Nickel and its Salts 
Steel 
Titanium Oxide 
Zinc, Oxide and Stearate 
Mineral Acids— 
Hydrochloric 
Nitric 
Phosphoric 
Sulphuric 
Oils, Fats and Waxes (Not Petroleum )— 
Lard 
Tallow 
Vegetable Oils 
Organic Acids— 
Acetic 
Formic 
Oxalic 
Picric 
Tannic 
Organic Solvents— 
Acetone 


Benzene 
Carbon Disulphide 
Diethyl Sulphate 
Ethylene Glycol 
Kerosene 
Naphtha 
Prestone 
Toluene 
Turpentine 
Xylene 
Paints and Enamels— 
Japan Compounds 
Lithopone 
Zine Paint 
Petroleum Products (Other than Solvents)— 
Asphalt 
Greases 
Lubricants 
Mineral Oil 
Paraffin 
Tar and Pitch 
Phosphorus | 
Salts Inorganic (N. O. S.) 
Selenium and its Compounds 
Sulphur and its Compounds— 
Barium Sulphide 
Calcium Sulphide 
Potassium Sulphide 
Tuads 


Zine 
Sulphur Dioxide 
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TABLE 60—ALPHABETICAL LIST OF MATERIAL CLASSIFICATIONS 


Material Classification 
PAPE SINT Oiiee 2 Se Eat ea vieer, tale tegen cae ie or Non-Siliceous Dusts 
AES ETE 1 a ee ESR Oe Ra ae ya ern OULD a Accelerators 
PEST NTE c FR Re Ur ee te Re eater anny He AL | ae Aniline and its Compounds 
Nore i TAG (0 be eS coe enon a SRgey nSe EROS SCRNT. A Acids, Organic 
PARBLONE is renc. am ruunubta ein NS A oS ae Sem ee ean ae is Organic Solvents 
I ACTICNS TE TIGA IR ae A OER LE oe aR) MS ea Other Gases 
INGOTS GNOME OLY AOTOISIGO ee oc cieals id diac ds oie 4S, ceeeaha te ood Halogenated Hydrocarbons 
PAUITO NESTS pacer agen chk ater eet NEM acy satires Ga sha) fas a ata ey RNG Le Aldehydes 
I ALPS OGY Gt eC RRR eR AR eae ume fe (TS Non-Siliceous Dusts 
TN EN Ve) [REE es a eas Ge rary PRI Racer emt Me ER SR Alcohols, Esters and Ethers 
PANNTICH TEER te tee, re ee nk a Pes ee a an le et eS os 0 Non-Siliceous Dusts 
7 NLT eT eS LEIS erie ene nes abe Peet ee a Pere ahaa ao Cae tel dea Inorganic Salt 
NITE TeNT Ti br 0k Os < Ce Peep aaa ae ee TR Sie RN ce Hie Yh ae Other Metals and their Compounds 
AUTOR AAI ATIG) ori: cee arr 2 std bea th ae Ree eee Amines 
EMC TV ao; 1) 1 Raat Sn ae einen a gPRSP ies Renee Other Gases 
Amin Oia HOnMaIAGhYOO: :.as dice 05k es enous; set sbheeeeth vee ak Accelerators 
ATION CUOMO: << code scins haat on ads 4 REC? ane Inorganic Salts 
PATA CHAINED PV CUORIOO ss 5, <u s wis oad setae ane iki dle a cg BNO ateancdeo ale oe Alkaline Compounds 
RYN CACOLR TOY aa iiiaiss << slau tic nine iain ele eee Paes ae Alcohols, Esters and Ethers 
PATIMLTTIG Sores PGi at ecco SEs Gate Tk Bech te aE: ns Aniline and its Compounds 
J NCEE Sia Bo Oe ea RR rata teen ee US Es eee Dyes 
MAST AANTONIS esos ahs win versie ioe wie ace eye wie Bie + SER eae ae ocr tts Antimony 4 
ANETTON YSU UICLS o./pcssse 5 aco « Stak elagealieecdoahen aki gee iaaes ieee ow Sulphur and Compounds 
ADUATAR. Oss sige spe y Pe ats PRE NF eT ere Infections 
ATBENIGHs fo Chinwegsn: ... Arsenic and its Compounds 
Arsine.. ... Other Gases 
Ashes... ... Silicate Dusts 
Asbesto: ... Asbestos Dust 
Asphalt... ...Petroleum Products 
EISELE ic Ses chee Pasig oe ae coc on wae wheal eee eee Lead and its Compounds 
Baicelbe Pian teen En elie scwecder Katee ec eee Esai Coal-tar Products 
TAUNTED DIO serch goa hes Ses oe ee ES ees one Sulphur and Alkaline Sulphides 
ESI OMUTILELUD She ss wast ves'e.a's a.6 CRMC cig wee eee Bric og On Mar ae Non-Siliceous Dusts 
Rea PIR ain 2 ohh iclavce ister co ste aia ENG ho etn dG ase SEER ED Se ee Benzene 
ULV SI abc Ss eee eS area pa BU et is reine eel are CORED. SUC Organic Solvents 
SERUS AS ODEEEO) Bee oe ee os o.0.3 since eG s Analog ae orient © ceo Benzene 
FEOPADOMLDE ee co tare ee rican soo a Picks Sa eee Gide 3 a eR oe ee Silica Dusts 
PU BSAG rere a eI oooh dive aoblge ola tetach: ae) Se ROR es ios Other Metals and their Compounds 
TBS CTI aT eek tice ee ne eR oh Non-Siliceous Dusts 
ESTO IeE reer es ME clan ee nine chek wie ees SS Inorganic Salts 
BSRON GING OW CELE: cies eesti Ln eee da iene Oe Other Metals and their Compounds 
PAT AOE LO easy some cips acEs teals nic sasbibeenteaaeene di edmattlh one als Alcohols, Esters and Ethers 
i EY TH iad NUE RES cc oy Seam das ees a met We 0 eh Raa Accelerators 
ROE ATIR aaa ik ata: | Aa ae Lich ae 8 a be. HERA ENE DNs a Cadmium and its Compounds 
(pile lnest Gdedlo eve (Cees Shoe meee a a a i Dea oe ci. SA Inorganic Salts 
CGP s ald Coie ' 00 te Para alee ea pp SAGE Amines 
PPT tera u hice lc) SC (oe taer i a eR a aS Re | CA Alkaline Compounds 
MEIC ITH RAO ee lta W's craterat he otcins aiciy she Bi Ae: oon a RIE hell Alkaline Compounds Ten 
GRIGIO Ol erie isc oo scenes och sas REMI ESIeE ek Sulphur and Alkaline Sulphides 
Catania een OSP ORG: 5.5620 shkaccaie Sait the rencugtene eee nsx ote Non-Siliceous Dusts 
Ganon OMe! es 6. ones ho eee ee pace bro etar ath 27 Other Gases 
CarbonusiSUIDINde.. 2. ce se baa se alsceee ASAE ER ie oh ae Organic Solvents 
RS Arise LONOROO Gc cand 6 lcs Wain seio na ves ice oR REE cc cis Carbon Monoxide 
CETUON ee UTAOMIOMICG:..5.c.. ais deus oe onion Goapele act ns Halogenated Hydrocarbons 
Carborunduin sc .dadack clasts ysyake hres TF LT on eae, Ree om SAR Aaa Silicate Dusts and Carborundum 
Carnonul Atkin mapaetis feat oo6 canine hess cat his <caeRA eo. ok Organic Dusts 
GAMBIA OO eRe ae coterie ice aie bis ee Sb ohe os SAREE RARER Seco Alkaline Compounds 
GGirenitictatgee Docs Sho Sas saad ocies pete hee 8 Silicate Dusts and Carborundum 
CP OUMTMONGs SOLIMION arose ca ack oe danse AER Perea Es Tsar Lacquer 
Chemicals, Inorganic (Not otherwise specified) ............... Chemicals 
GUO NEA EIS Geter FIs cob aos ccavchdee oh bu tt GRR Mapes UN ces Organic Dusts 
Chemicals, Organic (Not otherwise specified).................. Organic Dusts 
Chialk-Brenohy: 25 5.) vr vais hs ad ote eee trnvek peal HERR ao <es Silicate Dust 
Gilormne: asthe tine ads cease e Fy Se PS 1 Se Hea AeN YE Wie, ee Chlorine 
Gh Groreriis scree aes cick neagils A cantroseh asic de iti, Seite Halogenated Hydrocarbons 
ORO IAEG Hee en ee oi vf aes cs ce co ee cee ok Dermatitis Producers 
GTOMIRLOS: cacan cate ee caas se teenies See TER SERRE oe Oe Chromium and its Compounds 
GMhyoraiG=AGid j.5-33< cea Secs eaee ehtahies cise awk take «3 © Chromium and its Compounds 
Ohirome Adame re aise ecb s coe ean ie oe kat ger et Se Chromium and its Compounds 
Chrome Utena rant. Mn sau: obthnin aamiack alesse st eee eie Chromium and its Compounds 
Cleaning Tiquids:and Compounds: 2... .. jcdiseied. anced ia ss Either Organic Solvents or Alkaline Compounds Con? 
LOVER oo siege ehiges cel ask Weak ae a ee | Silicate Dusts 
Goal ADB AAU HA LO. oa tcc eau selina Rowce a eme wan cee Coal Dust, Anthracite 
Coal Dust, LEVEES T1101 BPR eet NSE Regie Pa Ran SB Sg Mane an ear? Coal Dust, Bituminous 
Cobalt and its NOMITERTSORINCIRE isis cic istics wives Melamine pee meme See Other Metals and their Compounds 
CO GCRINO Ne tao e or sisi nc cuw ind Sate a ue ebm cae Vee aareweaies Medicinals 
SP CHASER Merete asl Mer re scan tis BY bwin wienscren ok Bia cent bas Medicinals 
Coke mans: Ee ee crea Sera Tia sie Vas aetiern ls ate eM eae eta Silicate Dusts 
Copperand ate Compounds si... 5 2c0k hn ega sad sce ams ok oe aett Other Metals and their Compounds 
Gpper ete pee ence Cae tt ea he tee achilles SCORING RY Oh Other Metals and their Compounds 
Chaya tbls Lil eri pipet ah ceaye ch dl cola a eR OT Ce Ce RR eee Non-Siliceous Dusts 
NGOUOl ties Ceci t nina Va iaene ay anid Mudie Dee Wee IG Organic Dust 
(TOOL O URN a sn en ete Tan ni sich ey cditun te OMT Meee eco Coal-tar Products 
MSA RUOS I sco aii ae tema fe oN omen O ai ne Uitte ona sic le Cae Coal-tar Products 
Cutting Compounds? sarotete facmy: sclera n a okiy eeans ee aweae’ ove Dermatitis Producers 
May EVIE CL AEE ert dade icra LIES Me AER Seale Git UR EN Mi SE er ee Cyanides 
WOVEN WON areas fo sron ros Ainist imme nant science Guy cabalwte adhe Cyanides 
Ee adh be SOR, CS Te Clee ee ee ee a Halogenated Hydrocarbons 
LEME MeN ELS 10) OF USAR oe ert rem as gr A omer eis aerate cele Alcohols, Esters and Ethers 
SDITMONEVAFATTIING Heme N ate rs aac ek ay Cole conc ate wea Aniline and its Compounds 
Mog Whe cnet hectare pon mikanmeat oa semns Cee eae ee Ce Dermatitis Producers 
DDORUULNM ACR othe aora nice REE oS ona oR Organic Dusts 
ADEM ONS MIIOOUL Es senate hea tut x Scan eat Uecstoh Ge OTERO oe Organic Dusts 


DULG Hla faye nT een, cone NAG HETR Ay os Heine tog dee es ee Lacquer and Varnishes 


eee 


Material : Classification 
UN sc 5.a vie win ion Wh SNA oa 46a as os wae PETE or OnE RS A Dyes __ 
DoT eT PL a Non-Siliceous Dusts 
TINA Scio hc kcal la Was Ge 'v ain eWay Sos REE ba Alcohols, Esters and Ethers 
ig OSS a eee ene a eeeneteres the Ste se ee Alcohols, Esters and Ethers 
PR RPURNRO ES LONAIASENELG so. --v a wis arcin a ws a were nts ae Re Pee a eee es Halogenated Hydrocarbons 
RRUPRRRI Sheree soi a hes nla ees lata ereieraielnin nce SUM R Ra ty tet ales 458 Paints and Enamels 
1” EER ee en citi r COR Reread 4 hot Sa Alcohols, Esters and Ethers 
Lo RE eee oa, Cte ee re Sea ERS yee ee Alcohols, Esters and Ethers 
Lo RES ee ee fis as gta Sen Henin sain uii's CaO ee A Organic Dusts 
RRR Soi arch so cnin'ciwia’el si ciel ales Wiciatale'e Se PER Telenor a a ett Organic Dusts 
MUMMPUMELI EMR SE or a. Sh hela a peg inluie ence Peete aly eee E eet Silicate Dusts 
UME ea Rat FE) bah in outa vlula bal araT wales? stata ain MOO erate ws Organic Dusts 
MMP IAMNE MEMARONEES 2 8 is7cPa's ars accn ww esos Cae ke icig'e e's TO ee IE aes Organic Dusts 
ner Ni ed Fhe ie cf ES, POR ea RO Gs Silicate Dusts 
Lis 2:53, AR a Sole ee eee Silica Dust 
UNNM MMR eT ert Oe 0 hahha oleic ei e's’ siete So eee TE ee let Silicate Dusts 
PMN fee ge lees SY Lo ir erat alat alate SEIS Tanne URNS Dice’ ete Organic Dusts 
DNR ON GS oo IS cle hee soya cle nkgtoe RO DO er ee a peta Aldehyde 
NUE EIEN SF Sh Dot, Co ha'chalatavatatsl pia alee meets Stee en wate Acids, Organic 
TPC NUE ooo ale Seo ee Sa ba hen BORO MR tire Silicate Dusts 
NN RIMM er ao alas Gaia vv sx wa gue s OR SPOT UE Oe OE ROTA ia sOrganic Dusts 
MR oN ig eae og sd & oes cialg «1d g,058 sha RO RO at hate Organic Solvents 
UWA EER ee dicho ceca hla Fa Bee eee nk FEES. RG, 6 Silicate Dusts 
MRI ei hacs ak ares oie ogi g ot eT eee I ese Silica Dust 
MR ete on Siti ct FEE w cha RE aed os Cee eee FEU EE cas Dermatitis Producers 
NR ee te ta as Saas tke ouie'n's c UPR Sree Rew Silicate Dusts 
Water Glass Cement—Sodium Silicate.................00...... Silicate Dusts 
WRG Be ms i Phelan Fire che) Satin oh cigs xt clare iain gaits SONG Organic Dust 
ET Ta nag asi cardia alwtiuels)naats ccaanload ee eek Silica Dusts 
MR MREER FUMIE SERIES CO , iticdia ccistine cuss scie's at aa Geeee Poy wh siete Alcohols, Esters and Ethers 
eg a chase Rok Hehe sah nd 6 oP Hee bain Petroleum Products 
MRNNMR NE Pe eo ree eT. Oy cla balats a 'a'e'se ERO Pa OUT eat Organic Dusts 
MRR aot Bi ds: Adio said inva Aca lo ew sia p's dn wis asad TN glen ats Non-Siliceous Dusts 
Pessmethyionotatramine: . ...... ~<.. 6665... S80 Ee RR oe Accelerators 
OUD ee Bee ee oe eos, wig niyorete, ania ste PEE de eters Accelerators 
50 8 ON TES hacienda ant en art hh eet ee COR tar oe CNR ACL OI Infections 
Uwe IIPINR INES (AOI co a. aiacinicrnr once le +. Bee ape M ome tere ce Acids, Mineral 
DEO SE BORE ae ape ee ed eg Cyanides 
PUNIIMECMIIA GIG 5.0.5 accede vegincs spines +6 MOE ES MOTEL ese Fluorides 
Phgaragen euphide..... Ase ea te Bie ee Ne ET cee Hydrogen Sulphide 
 Sganeoam Serer aint piles araie Wikis ie oh 4 tian a Sa: eT eee robe — -tar Products 
RRNRREIES PUM I o8 oo c ig Se oe 2 Sciatica a aio ad gn MUM ER Tele ce ea Soleo Medicinals 
PRIEIMISIIIDIIEORY, «crocs csuiacs cae Cans ws eee eek Seen Seehe ys Silica Dust , 
Tron Dust Other Metals and their Compounds 
Tron Oxide Other Metals and their Compounds 
Tron Pyrites Other Metals and their Compounds 
Japan Compounds Paints and Enamels 
Jdaaner...... Silica Dusts 
Kapock Organic Dusts 
Kerosene Organic Solvents 


Lacquer and Varnishes 


Lampblack Organic Dusts 

Lard..... Oils, Waxes and Fats 
Lead...... Lead and its Compounds 
Lead Salts. Lead and its Compounds 
Litharge Lead and its Compounds 
Lins Oils, Waxés and Fats 
Leather Cement : Organic Solvents 

Leather Organic Dusts 

eeeeiee CT Oe PAIAGLE ois a5, < - cide sina ac uae at a eates ohh PHA Dea ile eied Alkaline Compounds 

RUNNIN AEE PII ard ne a) Da iaiarca's aacain'e wie a tia vwveide cae Fo ROWER EEN acre Non-Siliceous Dusts 
NMRINEINEES co Ne Pi Pe gush kG clenacte's sista a's dats oar 0c RIOR Petroleum Products 
EMER ER Matec ts area ic algae wc Tyak SF aide o's Wipidis PMR MOREA oye Sulphur and Compounds 
PNRM yo iaig) Shara ois. kx Shae i eet yA UENO 6 6 <a Dusts 
REMI alas ara UC Rake Tas On osg foe RBs AIRE ROI ns Manganes 

PRUNE RR oT aa ie poke aaa ake aca iesd ace ine SECT ere ia 3 Non. Biliceous Dusts 

MII PET Peace aise elk ci akin « J cken' ACCRA Ne SOE aot Dermatitis Eien poak 
1 2 II Py ge cee ee Mercury and its Compounds 
EGER IIICEALO oc. cc cuta ts c +s oc, TUE ME os Mercury and its Compounds 
PRATER os oa cre ve MO Pa MOR BUS BEER. a Alcohols, Esters and Ethers 
PERE ICON  CORINIOPADN Ss. 5.0 i)s,cf0.0 0. ccsce nis comes. DURES Aes Non-Siliceous Dusts 
Metallic Oxides (Unless Mineral)...................0.0.-.-2045 Other Metals and their Compounds 
NAUMAN ENERREDINEY ares =. oss SUS OAL a oe TL ie CD. REO ADs Ea eta Other Metals and their Compounds 
ERNE PUMPS Seceralareeo hog cso ward Sica sive ole (5p oia.o bnng slo MM aenere Organic Solvents 

MUNG ONT. cia occ. cl via’, s.nlelere ora oink oP MORO BU HAE oni Halogenated Hydrocarbons 
I le ayaa Sa ss aass dc. 1y5 os MONOCOTS GATS o dake TN aan ieats Silicate Dusts 

Mineal BN acho. s cides ni Alien S55 ha ERs Aas Petroleum Products 
UNE HE EI RECR SS oie cae och) stain atah oiia cic ve sec SERS ea ee OO vos Medicinals 

PPELTISRUSEER chs dita Siciste ae sodlois. « viaco, sg IN eel SCENE Cites sh Acid, Mineral 

NMR MEE ee Ss RS ca cire ty cig. G oles iacte-e WG Ue SD hare! oe Organic Dusts 

UASEIRR NER Ree Sc A cle ca rx sig «six «\v alnigd eel SOMO IN ay oe 3 Organic Solvents 
PNQDEGUAICNO 66 ocr o's sense ase see 5 2 Ete FAR ENE dette ci: Coal-tar Products 

eM MMMAINRRI yr, Fcc cyan 915 S ceoie-o:4 4S, oN Uy Sipe rare Inorganic Salts 

MURR MEME ERED ooo) cies oe cia Sah ale ols 0s Siete MSD Ay BO I BP Beg Organic Dusts 

RMN Eee erik cdc ieee «ois Gao go in A 5 ee Acids, Mineral 
INSEKODONEONO. 6 oc) cc ke deed LUTE LIA A re Coal-tar Products 

PUTCRERIN GPSIOG.. 5. <o.5.< tel eies TER CURE eNO Other Gases 

UC aPRRIR Chega 0 os oo. c aie osleie tds. a'ic0:3 b.0ha: sce GUIDO Oe ARE Ml ed Silica Dusts 

MPIRT Cs Sa tite s0' POLS BRT. Sm PAUL RRR, Alkalines 

CU TEE 511 Ee eee ae yee 1% Sr ak ee Oils, Waxes and Fats 

Oils, MECN oc UG Soe wee oe PURO AA ARR ROL 6s Dermatitis Producers 

TURPIN MMII f 5. Soi gaig ai oles fu x! delat oo el die, 2 iso Syers be PO Riese Petroleum Products 

CO) iS, ) > + ann DATS SIs eee SHS at SW. «21s Acids, Mineral 

Oy) oe a) Ghee le Galois oe ATA SEA AE, OEE eS oe Silica Dusts 

Oy us IS eo rs eer, ccd te] E? fos A Silica Dusts 


MANES Fire dele cc Sandie VE ivemercwnla Comes ace en ut A Ae Medicinals 


160 


Material Classification 
OxBlig ACid sts ick ae pe en Bees Sek wa cleeh peak tate ete Acids, Organic 
OZON Ore es ah isco sac Sa wceeisn ea Ll ae ee eht Lao eee Other Gases 
PANG NONIOAU. 7 5c. 05 25 pk kag 6 0 heme Aes ie ahs See eie eS Paint 
MP RTGS TIGA oss.a's croc: v:o: 0's More oqisie a opepmabat hats tigi coss biel sdataalaa tele aip Lead and Paint 
IPANODS esis a ok cicG inns CSO econo. eed OR Asbo SEE e meek ED sce Organic Dusts 
RPC eye ch Ss 5S caisale alvin tea ates SGRE EMER Pee Deleaee ee Petroleum Products 
POTCHIOLVOLR VINES! 5 sisknccu's so OM MEE da Lelae en faahe cobiew athe oe Halogenated Hydrocarbons 
PPOETOVOUIN: ce cis as cals ico a Cas iexeUAe Sollee plane util sents vite Petroleum Products 
PHATMAPCUIUIDAIB Ss Hokie spn Skis Sach og abies 7% sou ete ke Medicinals 
PRHEMOUG TRGSIS spre ors cli ec wee incelek pctiuiavele o's Sree one Meee Paces Coal-tar Products 
EG ORS ONG rox. sive tists em ae ah o4 b WG Veteincs<) DED er ae Other Gases 
GHOSDIING A, 5 ae eieicAusie nis clon swiewleiieies a's’ 6 aa aeMe Rous Phosphorus 
THORP HOLIG ACI os niscco biayoig ising nies ie weln\s a « DIR eet RReN oo Acids, Mineral 
PHOSPHOTUSACODDEM, p:c0snis oro: 5 tiers oes divia'siale oan Bae ee oe Other Metals and their Compounds 
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